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O.E. HapiBcbkoro st 00paHHS 4I€HOM-KOPECIIOHIEHTOM
HAH Vkpainu 3a crieniaibpHicTio «Martepiaqo3HaBCTBO,
TEXHOJIOTis MaTepiajiBy 1o BimaineHHo MaTepialo3HaBCTBa

IHIanoBHa TetsiHO €BreHiiBHO!

IIpomry Bac posrisHyTH Ha 3acizaHHi BYEHOI pajy BAlIOTO YHIBEPCHTETY
MiATPUMKY KaHIUAATYpH TexHi4Horo aupektopa 3aBogy TOB «VYkpcmenmaruy,
JOKTOpa TEeXHiYHMX Hayk, mpo¢. kadeapu ¢i3UYHOro MaTepiajo3HaBCTBA
HamionaneHoro yHiBepcuteTy «3amnopisbka mouitexHika» O.E. Hapiscbkoro s
obpaHHs  uneHoM-kopecroHzeHToM ~HAH  Vkpaiem 32 CHelialbHICTIO
«Martepiano3HaBCTBO, TEXHOJIOTS MaTepialiBy Mo BixtineHHio MaTepiano3HaBCTBO.

V pasi nigrpumku kaumunatypu O.E. Hapicskoro Bain BUTST 3 MPOTOKOIY
3acinaHHs BueHoi paau yHiBepcHTETY MpoIy HanpaBuTy 3a ajgpecoro: 01601, M. Kuis-
30, MCII, Byn. Bonomumupceka, 54, Ilpesunis HAH VYkpainu, Bimainenss
marepiano3nasctea HAH Vkpainu, a Takox Ha enekTpoHHy nomry amz309@ukr.net.

Jlo nucra qomaroThes 2(aBa) A10AATKHU:

1. PimenHs BueHoi pamu PDisuko-mexaHigHOro iHCTUTYTY im. I'.B. Kaprnenka
HAH VYxkpaiHu Ha JOKTOpa TEXHIYHHX HayK, TeXHiYHOro aupekTopa 3asoxy TOB
«Ykpcnenmarny Hapisebkoro Onekcist EnyapnoBuua st oOpaHHs HOTO YICHOM-
KopecroHaeHToM HarioHanpHoi akagemii Hayk VYkpailHM 3a CHeELiabHICTIO
«Marepiano3HaBCTBO, TEXHOJIOTISI MaTepiaiiB» o BinnineHHI0 MaTepialo3HaBCTBA.



2. JloBigka mpo HAyKOBYy Ta HAyKOBO-OpraHi3alliiiHy AisIbHICTD TEXHIYHOIO
nupektopa 3asogay TOB «Ykpcrenmann, A.T.H. Hapiscekoro O.E.
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PIINEHHA

BUeHOI paju PiznKo-MexaHi4HOro iHcTHTYTY im. I'.B. Kapnenka HAH Ykpainu
Ha 10KTOPa TEeXHIYHHX HAYK, TEXHIYHOro AupeKTOpa 3aBoay TOB «YKkpcneumarn
Hapiscbkoro Ouexcis Exyapaosuua gas 00paHH$ #0ro 4eHOM-KOpeCnOHAEHTOM
Hauionanbnol akajgemii Hayk Ykpainu 3a cneniaibHicTio “MarepianosHaBcrso,

TeXHOJI0Tisi MaTepianis” no Bixxinenuio marepianosnascrsa

Hapiscekuit O.E. Hapomuscs 7 6epe3:H;1 1966 p. y Ilasnorpani, [uinponerpoBchkoi
obnacti. ¥ 1990 poui 3akiHYMB 3 Big3HAKOO 3anopisbKuii MalMHOGY NiBHUI iHCTUTYT 3a
crienianbHicTiIo «O06JaqHAaHHS Ta TEXHOJIOTIs 3BapIOBAILHOTO BUPOOHHUITBA» Ta OJ€piKaB
KBamidikamilo imkeHepa-mexaHika. 3 1990 mo 2010 POKM IIpalfoBaB Ha 3aBOJi
«llapnorpanximmanm» Ha nocagax MaiicTpa: 3i 3BAPIOBaHHSA, HAa4yaJbHUKA KOTEJIbHO-
3BapiOBATLHOTO, MTAPACHIIOBOro LEXiB Ta AUpeKTOpa 3 sKocTi. Y 2004 powi IOCTYIIMB, a y
2008 3akiHuMB acmipaHTypy y 3amopi3bKOMy HalliOHAIBHOMY TEXHIYHOMY YHIBEPCHUTETI 3a
cremianbHicTIo «Martepianosnascrsoy. Y 2009 P. 3aXMCTUB KaHIMOATCHKY TUCEPTALlil0
«KoposiitHo-enekTpoxiMiuHa moBeginKa KOHCTPYKUIHHUX MaTepiajliB Ul IIaCTHHYACTHX
TEIIOOOMIHHUKIB Y MOZENBHUX OGOPOTHHX BOAAx», a sroqom y 2015 p. DOKTOpCHKY
«3aKOHOMIPHOCTI i MeXaHi3MH JIOKaJIbHOT KOpO3il KOpPO3iHHOTPUBKUX cTaneil i cruiaBy
ayCTEHITHOrO Kjacy Ul €MHICHOI Ta TeII00OMiHHOI anapatypu». 3 2010 no 2016 poxu
npautosas Ha TIpAT «AsoBcbkmit MammHOGYyAiBHMIT 3aBom» Ha mocani 3aCTyNHUKA
TCHCPAILHOTO IMPEKTOpa 3 HayKoBHMX muTaHb. 3 2016 poky noTemep mpargoe Ha 3aBOi
TOB «Ykpcenenman» TexHigaHuM AMPEKTOPOM Ta 3a CYMIiCHMIITBOM Ha Iocaji mpogecopa
Kadenpu (isHYHOro MaTepialo3HABCTBA HAI[OHAILHOIO YHIBEpCUTETY «3amopisbka
MO TEXHIKay.

Hapiscekuit O.E. € aBropom 2x MOHorpagiii, Iro noimHuka 3i 3BaproBanHs, 157
HayKoBMX myOuikauiél, 91 i3 skuX y (axoBHX BHIAHHAX Ykpainu i 3apy6ixoks, 23 y
HAaYKOMETpHYHiii 6a3i naHux Scopus, i3 HuX 2 myGikawii Y BUAAHHAX, BifHeCeHHX 10 Q2, 2
10 Q4 i 16 no Q3. BiGmioMeTpuuHi MOKa3HMKHM 3a 6a3aMM TaHKX: Scopus h=10; WOS h=7,
Google Scholar h = 17.

Hapiscekuit O. E. € BinoMuM BueHnM y rajiy3i MaTepiaJo3HaBCTBa i TEXHOJIOTI]
MaTepiaiis. B foro HaykoBHMX mpansix BiH MOKa3aB, o TPaJULiNHI eJeKTpoXimiuHi
METO1Y BH3HAYEHHs ONOPY KOPO3iMHOTPMBHHMX CTajel i CIUIaBiB 0 MIiTIHrOBOI Ta

IIUIMHHOT  KOpo3ii B XJIOPUIOBMICHUX CEPENOBUIAX HE JalOTh MOMXIHBOCTI
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OLIHIOBAaTH Ta IIPOTHO3YBATH I1X KOpO3iliHy IOBEAiHKY B OOOpPOTHHX BOJAX
MANPUEMCTB, SKi MalOTh HHU3BKY €JIeKTPONPOBIAHICTE. Y 3B’S3Ky 3 UM BiH
3alPOTIOHYBAB HOBI MiAXOAH 1O OLIHIOBAHHS OMOPY KOHCTPYKL{IHHHX MarepiaiiB 10
JIOKAJILHOT KOPO3ii B CepefoBUIaX MaKCUMalbHO HAGMIKEHHX 32 MOKa3HMKAMH 10
YMOB eKcIlTyaTauii TemnoobminnukiB. Ha ix ocHosi Hapiscskuii O.E. pO3poOUB HOBI
METO/IM  JIOCII/DKEHHS  KOHCTPYKUiWHMX  MaTepialiB, ski IDYHTYIOTbCSI  Ha
BCTAHOBJIICHMX HHM 3aI©)KHOCTSAX MK KPHUTEPiSMH KPUTHYHHMX CTaHiB crajeil i
CIUIaBiB Ta iX XIMiYHMUMM CKJIQOM, CKJIaJOBHMH CTPYKTYPH 1 IapaMeTpamu
cepeioBHIl. BiH Briepime BHKOpHCTaB 3aKOHOMIPHOCTI CeNEKTMBHOIO PO3UHHEHHS
CIUIaBiB JI0 3apODKEHHsS Ta PO3BHTKY JIOKATBHOI KOpO3ii, L0 JajJ0 MOXJIUBICTb
PO3KpUTH MeXaHi3MH IIepeliry eneKTpoXiMidHmux IpOLECIB Yy CTabUIbHUX Ta
HeCTablIPHUX MITIHraX y HU3BKO MiHepaJizoBaHHX pOGOYHX CcepeIoBHINaX
TeooOMiHHMKIB. [le namo MoxiuBicT COpMyJIIOBAaTH BUMOTH IO TEXHOJIOTIi
MIaBoK cranelt Tury 18-10 i cnaBy 06XH28M/IT (ananor crans AISI 904 1) 3
NlapaMeTpamu, sKi 3a0e3neuyroTh iM MaKCUMAalbHUH OImip JNOKaNbHIN Kopo3ii. Huska
mybOmikauii  O.E. HapiBcekoro NpUCBAYE€HA  OMOPY  ra300XOJIOMKYBayiB
TypOOreHepaTopiB aTOMHHMX eNeKTPOCTAHLIMH KOpPO3idHO-BTOMHOMY pYHHYBaHHIO.
BiH BCcTaHOBHB, W0 omip TemnmomnepenaBasbHUX TPYOOK ra300X0J0MKyBadiB M0
KOpPO3iiHO-BTOMHOTO pyHHyBaHHS 3pocTac B 1,5 pasu 3i 30iTBIIEHHSIM CTyNeHs iX
PO3BAILLIIOBAHHS B OTBOPaX TPYOHUX PEIIITOK 1O MAKCHMAJIBHOTO 3HAYEHHS 3T1THO 3
Fajy3eBuM  cTaHzapToM. Ha oOCHOBI OTpHMaHWX pe3yibTaTiB  JOCHiPKEeHHS
Hapiscrkuit O.E. AOTIPALOBaB TEXHOJIOTIi PO3BANIBIIOBAHHS TeTUIONEPeaBaIbHUX
TPYOOK B OTBOpax TPYGHHUX PEIiTOK TEMI000MiHHUKIB TOLIO.

Hapiscekuit O.E. po3po6uB HOBHH minxing 1o PO3B’sA3aHHS MPOOJIEMU SKOCTI
IUIaKyBaHHS TPYyOHMX pENNTOK Teruroo6MiHHUKIB JaTYHHIO, IOB’SA3aHOr0 3
YTBOPEHHSM IOp IOPOXHHH, HecyuinLHocfeﬁ BHACJIIIOK BHUIIAPOBYBaHHSA B Hiid
LIMHKY. 3alpoNoOHyBaB IJIaKyBaTH HH3bKOJErOBaHi CTai JaTyHHIO HA yCTaTKyBaHHi
AL JIOKATBHOI TepMivHOi 0OPOGKH 3BapHUX 3’€IHAHB, 3abe3neyyroun piBHOMipHe

HAarpIBaHHS i OXONIOMKEHHS TPYGHOI pewiTky TemnooOMinHukiB. lle nano



MOXUIMBICTh 3HU3UTH CTYIiHb ii nedopMarii Ta 3a6e3neunTy SKiCHHH HaIUIaBIeHuil
1iap 3 JIaTyHi.

Hapiscekuit O.E. BHKOpHCTaB pe3ynbTaTH CBOiX HOCTiIKEHD IpH  po3poOsIeHHI
TEXHIYHAX YMOB Ha BHTOTOBJICHHS TEMIOOOMiHHOIO, €MHICHOTO, KOJOHHOIO Ta IHIIOIO
00JIa/IHaHHA IS €HEPreTUYHOI, XiMidHOI, HaTOMEepepOOHOi, ra30TPaHCOPTHOI rany3eit
CKOHOMIKH Ykpainu. 3okpeMa, BiH po3po6us Texniuni ymosu TY V29.2-31424275-11-2018
«I"azooxonomxysay '0O-1800/5453-Y3 TypOoreHepatopa TBB-1000-4Y3y, 3a skuMu 3aB01
TOB «Yxkpcneumaun» 3 2018 mo 2020 poku Burotosus mis BII «3amnopizbka AEC» 16
Ta300X0J0/KyBadiB [isl TypGOTreHepaTOPiB 3 MiJABULIEHOK OMIPHICTIO KOPO3iiiHiil BToMi Ta
répMeTHquCT}o 3BapHO-BANBbIILOBAHUX 3’€JHAHb TEILIONEPeIaBalbHUX TPYGOK B OTBOpax
TpyOHuX pemiTok. Ilix Horo KepiBHHITBOM TakKo Oyna po3poGiieHa MPOEKTHO-
KOHCTPYKTOPChKA, TEXHIYHA Ta TEXHOJOTiYHA NOKyMEHTallis IS BUPOGHULTBA arnapariB
TMOBITPSHOIO  OXONOUKEHHS BHCOKOTO THUCKY IS ra30TPaHCHOPTHUX cucteM. Ilpu
MiATOTOBII [0 BHPOOHMITBA TEILIOOOMIHHOTO oOJlafHaHHA, fKe Mpalloe B yMOBax
arpecBHMX CEPENOBUII 32 MiJBHUIICHUX TEMIIEPATYp Ta THUCKIB BiH 3allpOIIOHYBaB HOBI
TEXHOJIOTIYHI MiAXOH, IO A0 3MOTY IiABULIMTH iX OMIPHICTh KOPO3iliHO-MeXaHiYHOMY
PYWHYBaHHIO.

Hapiscekuii O.E. BHKOHye 3HauHy poGoty sx umen HaykoBo-Texiunoi panmu
MiHictepcTBa eHepretuku Ykpainu, Mixsigomuoi HAayKOBO-TEXHIUHOI pamu 3 mnpobiem
KOpo3ii Ta MpPOTUKOPO3iHHOrO 3aXUCTy MeTanmiB npu [Ipesmpii HAH VYkpainm,
OpraHi3allifHOr0  KOMITeTy  MiKHAapOmHOI KoHbepennii  «IIpoGiemu  koposii Ta
NPOTUKOPO3IHHOIO 3aXMCTy MarepiaiBy Ta 3aMo4YaTKyBaB i OpraHi3yBaB MiKHAPOIHY
HayKOBO-NIPAaKTHYHY  KOHQepeHuito «IliiBUINeHHs HamifiHOCTI Ta  JOBrOBIYHOCTI
oOnanHaHHs HadTOra3oBoi Ta XiMiYHOI MPOMHMCIOBOCTI», sKa NPUCBSYE€HA HOBHM
KOHCTPYKTUBHHUM | TEXHONOTIYHMM DilEHHAM IiJBUIIEHHA HAMIHHOCTI i €(pEKTUBHOCTI
TEXHOJIOTIYHOrO 061MaJHaHH HagTOra3oBoi, XiMidHOT, €HCPreTUYHOI TMPOMMCIOBOCTI
VYkpainu Toro.

Ocranni 9 pokis O.E. Hapischkuii nparoe 3a CYMICHHMIITBOM Ha rocazi npodecopa
Ha Kadenpi }isMuHOro MaTepialo3HaBCTBA HALIOHAIBLHOIO yHiBepcHUTETY «3anopisbka
TOJTITEXHiKa», 3aCTOCOBYIOUYH PE3yNBTATH CBOTX JOCIIIKCHB y miarotoBui ¢axisuis. Bin
YATAB JICKUii aHIMIACHKOI0 MOBOIO /IS  CTydeHTiB Ka3aXchKOro HaIfiOHAILHOIO

yHiBepcutety iM. Anb-®apabi M. AnMaru (KazaxcraH) Ta uurtae Tpu KypcH JeKuiil s



cTyneHTiB  CiaHbCHKOrO TpPaHCIOPTHOTO yHiBepcuTeTy, M. Ciadb, Kuraii. Bin Kepye
HayKOBO-JOCITI/IHUIMHA pOGOTaMH aCIipaHTiB i JOKTOpaHTa YHIBEPCHTETY, SIKi IPYHTYIOTHCS
HAa HAYKOBO-IOCIiAHIA Temarui kadempu ¢ismuHOro MarepianosHascTBa i pe3yJibTaTax
0COOMCTUX HAYKOBHX JOCIiIKEHB.

BpaXxoByroun 3HauMMicTb Ta piBeHb BM3HAHHA (yHIZAMEHTANLHHX Ta NPUKITaTHUX
pobit O.E. Hapischkoro s MaTepiano3HaBCcTBa i TexXHomorii MarepiamiB BueHa paja
®Diznko-mexaHiynoro iHctutyTy im. I'.B. Kapnenka HAH YKpaiHi TaEMHUM TOJIOCYBaHHAM
BuCyHyna Kaumunatypy O.E. Hapiecekoro mms o6paHHS —4jIeHOM-KOPECTIOHZEHTOM
HauionansHoi akagemii Hayk YkpaiHu 3a crieniajibHicTIO “Matepiano3HaBCTBO, TEXHOIOTIs

marepianiB” no BingineHHto matepiano3HascTsa.

PesyabTaTh ronocysanns:

IpucyTHi 22 3 29 unenis BueHoT paju.
[Tporonocysanu:

«3a» -22.

«IIPOTH» — HEMAE.

«HEOIHCHUX OIOJIETEHIBY» — HEMAE.

3iHoBiit HABAPYYK

Buenmii cexpk?

K.T.H., CT.H.C. Banentuna KOPHIN
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JloBigka
PO HAyKOBY Ta HAYKOBO-OpTraHi3alliifHy AISJIBbHICTh TEXHIYHOTO JUPEKTOpa 3aBOJY

TOB «Yxkpcnenmann Hapiscskoro Onekcist Eqyapnosuua

Hoktop Texniunux Hayk O. E. HapiBcbkuil € BIiIOMUM BUYE€HUM Yy Traiysi
MaTepialo3HaBCTBAa 1 TeXHoJorii marepiamiB. BiH 3poOWB BaroMuid BHECOK Y
PO3BUTOK HAYKOBHUX 3acajJl y IiM Taily3i, sSKi BHUKOPHUCTOBYIOTh y BHPOOHHUIITBI
TEIUIOOOMIHHOTO, €MHICHOIO, KOJIOHHOrO Ta IHINOTO  OOJagHaHHA A
HadTonepepoOHOi, XIMIYHOI, EHEPTEeTUYHOI rady3eil MPOMHCIOBOCTI YKpainu. Bonu
IPYHTYIOTbCSI Ha BCTAHOBJICHUX HHUM 3aKOHOMIPHOCTSX 1 MeXaHi3MaX JOKaJIbHOI
KOpO31i KOPO31MHOTPUBKUX CTajiel 1 CIUIaBiB, IJIABJICHHS 1 KpUCTali3alii Miji Ta il
CIUIaBIB MPH TUIAKYBaHHI HU3BKOJIETOBAHUX CTaJIeH MIYHUM CIIOCOOOM, (popMyBaHHs
3BapHHUX IIBIB NPH 3BApPIOBaHHI HU3BKOJETOBAaHUX CTaled TOBIIMHOKO 110 50 MM
€JIEKTPOAYTOBUM METOAOM TiJ mmapoMm ¢iarocy 3a OAuH MNpoxia y 3azop 0e3
PO3pO0JICHHS KPalOK 3 BUKOPUCTAHHIM METAJEBOI KPUXTHU, PO3MOJLTY 3aJTHIIKOBUX
HaIpYy>KeHb y KOPOOYACTHX 3BAPHUX METAJOKOHCTPYKIISX AOBXKHUHOIO A0 60 M,
KOpO31HHO-BTOMHOTO pYHHYBaHHSI TeIUIONepeaaBaJbHUX TPYyOOK 3aJekHO Bij
CTYMEHs X PO3BAJIBLIOBAHHS B OTBOPAX TPYOHUX PEIIITOK TEMIOOOMIHHUKIB TOUIO.

Hapiscbkuit O.E.  HaponuBcs 7 Oepesnss 1966 p. 'y IlaBmorpani,
JuinporerpoBcekoi obnacti. Y 1990 poii 3akiHUMB 3 BIJI3HAKOI 3amopi3bKui
MaIIMHOOYAIBHUM 1HCTUTYT 3a CHemialbHICTIO «O0nagHaHHA Ta TEXHOJOTIS
3BapIOBAJILHOTO BUPOOHUIITBA» Ta OfEpKaB KBamidikaiito iHxeHepa-mexaHika. [l
yac HaBYAHHS B IHCTUTYTI MapajeibHO 3 BIJI3BHAKOIO 3aKIHYMB MPOhECIHHO-TeXHITHE
yumuiie Neld4 M. 3amopixxks Ta ofepikaB Mpodeciio eIeKTPOo3BaproBaIbHUKA. 3
1990 mo 2010 poxu mpartoBaB Ha 3aBoji «IlaBmorpaaxiMmarin» Ha mocaaax MaicTpa
31 3BapIOBaHHA, HayaJlbHUKA KOTEIbHO-3BAPIOBAJIBHOIO, MapacHIOBOTO IIEXiB Ta
nupekTopa 3 sikocti. Y 2004 poui moctynuB, a y 2008 3akiHYMB acHipaHTypy B
3anopi3bKOMy  HalllOHAJIBHOMY TEXHIYHOMY YHIBEPCHTETI 3a CHEIIaJIbHICTIO
«Martepiano3naBctBo». Y 2009 p. 3axuUCTUB KaHAUAATCHKY nuceprailito «KoposiitHo-

€JIEKTPOXIMIYHA TMOBEAIHKAa KOHCTPYKIIHHUX MaTepiaiiB Ui IJIACTHHYACTHX
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TEMJI0O00OMIHHUKIB Y MOJIEIbHUX 000POTHUX BOJIax», a 3rofoM y 2015 p. TOKTOPCHKY
«3aKOHOMIPHOCTI 1 MEXaHI3MHM JIOKaJbHOI KOpO3ii KOPO3IMHOTPUBKUX CTalleh 1
CIUIaBYy ayCTEHITHOTO KJIAaCy JJIsi EMHICHOI Ta TeriooOMiHHOI anapatypm». 3 2010 mo
2016 poxu mpaitoBaB Ha [IpAT «A30BChKHII MalIMHOOYMIBHUM 3aBOJ» Ha MOCai
3aCTYIIHHKAa T€HEPATBHOIO IUPEKTOpa 3 HayKoBUX muTaHb. 3 2016 poky noremnep
npamoe Ha 3aBoai TOB «VYkpcmenmmamny TEXHIYHUM JUPEKTOPOM Ta 3a
CyMICHMIITBOM Ha mocaal mnpodecopa kadeapu ¢(I3UIHOTO MaTepialo3HABCTBA
HalllIOHAJIBHOTO YHIBEPCUTETY «3anopi3bKa MOTITEXHIKAY.

HaykoBa nisuibHicTh A.T.H Hapiscskoro O.E., B 0CHOBHOMY, 30cepe/keHa Ha
PO3BUTKY TEOPETHYHHUX 1 TMPAKTUYHUX 3acajJl MOKPAIICHHS eKCIUTyaTalliiiHuX
BJIACTUBOCTEN KOHCTPYKUIMHHUX MaTeplajiB Ta iX peajizaimii B HOBHX TEXHOJIOTISIX
PO3BAJIBIIIOBAHHS TEIUIONEPEIaBAIbHUX TPYyOOK B OTBOpax TpPYOHUX PEIIITOK
TEIJIOOOMIHHMKIB, HAIUIABIICHHS MiJl Ta 1i CIUIaBiB HAa HU3BKOJETOBaHI CTall,
3BapIOBaHHS TOBCTOJIUCTOBOTO MPOKATY, BEIMKUX METAIIOKOHCTPYKIIH KOpoOUACTOTO
npoduI0, BUTOTOBJICHHS IUIABOK XPOMOHIKEJIEBUX 1 XPOMOHIKEIbMOJIIOIEHOBUX
CTaJiei 1 CIJIaBIB 3 MaKCUMAJIbHUM OIOPOM JIOKAJIbHIM KOpPO3ii TOmo. Y il ramysi
BiH Ma€ Taki HAyYKOBI Ta MPaKTU4YHI 3100y TKH:

- Ha ocHOBI aHanmizy mnOpuYuH KOPO3IHHO-MEXAHIYHOTO PYWHYBAHHS
razooxojiomkyBauiB  TypOorenepatopiB  AEC 3anponoHOBaB HOBY HAayKOBO
OOTpyHTOBaHY KOHCTPYKIIIIO 1 TEXHOJOTIIO VIIUIBHEHHS TeIIoNepeIaBaIbHIX
TpyOOK y TpyOHMX penriTkax Ta BUKOPUCTOBYBAaTHM HOBI MaTepialid MpH IX
BupoOHHNTBI. Y 2018 pomi TOB «Ykpcnenmarmn» BUTOTOBUMB 1 moctaBuB Ha JII1
«3amopizbka  aTOMHAa  CJIGKTPOCTAHIlIs»  TEMJIOOOMIHHUKHM 3  HOBUMH
KOHCTPYKTUBHUMH €JIEMEHTaMHU.

- 3anporoHyBaB 1 pealizyBaB HOBHM MiIX1J 10 PO3B’SA3aHHS POOIEMHU SKOCTI
HaIlJIaBJA€HOI MiJl Ha TMOBEpPXHI TPYOHHMX  PEHNTOK TMpU  BUPOOHUUTBI
ra3zooxoJjiomkyBadiB  TypooreneparopiB s BII «3anopizeka AEC». Bin
IPYHTY€TbCS Ha 3a0e3MeueHHl PIBHOMIPHOI IIBUAKOCTI iX OXOJIOMKEHHS TICIs
HaIlJIaBJICHHS MiJl B CIEMiaJdbHO CIPOEKTOBAHIA €JEKTpomnedi 13 30HAJbLHUM

OXOJIOKEHHSIM, HaruiaBlieHoi pertami. lle mamo MoxnuBiCTh MiHIMIZyBaTu i



4

nedopMaliiro Ta 3amoOIrTH YTBOPEHHIO TMOp, MOPOXHWUH 1 pO3IIApyBaHHS B
HaIlJIaBJICHOMY IIapi 3 MiJii.

- Po3poOuB HOBUII miAXiA OO PO3B’S3aHHS MPOOJEMH SKOCTI IJIaKyBaHHS
TPYOHHX PEIITOK TEIMJI0OOMIHHUKIB JIATYHHIO, TOB’S3aHOTO 3 YTBOPEHHSIM IIOP
MOPOKHUH, HECYIIbHOCTEW BHACIIIOK BUITAPOBYBAHHS B HIW IIMHKY. 3allpOIIOHYBAaB
IUTAKYBaTH HU3BKOJIETOBAaHI CTajl JIATYHHIO HAa YCTaTKyBaHHI [JIsl JIOKaJbHOI
TEpMIYHOI OOpOOKM 3BapHUX 3’€HaHb, 3a0€3MEUYHOYM PIBHOMIpHE HArpiBaHHS 1
OXOJIOJIPKEHHSI TPYOHOI pEINTKU TEeI00OOMIHHMKIB. [le Jajio MOXKIUBICTh 3HU3ZUTH
CTYMiHb 11 AeopMaliii Ta 3a0€3MeYNTH SIKICHUI HAIJIaBJICHUH 11ap 3 JaTyHi.

- 3anpornoHyBaB 1 po3poOMB HOBUM MIAXIJ JO pO3B’S3aHHSA MPOOJIEMHU
3BapIOBaHHS JIMCTOBOTO MPOKATY 3 HU3BKOJETOBAHUX CTajiel TOBIIMHOIO Bix 30 mo
50 MM. 3a TakMX TOBIIMH EJEKTPOILIAKOBHMA CrHOCiO iX 3BaplOBaHHS HEMOKJIMBHIMA
a00 ManoeEeKTUBHMI, a €JIEKTPOAYroBUN — MOTpedye po3poOJIeHHsT KpaloK cTai,
o0 3MEHIIye Horo eQeKTUBHICTh Ta 30UIbIIYE 30HY TEPMIYHOIO BILUIUBY.
3anpornoHoBaHa TEXHOJIOTISI aBTOMAaTHUYHOTO EJIEKTPOAYrOBOIO 3BaprOBaHHS KaMmep
amapartiB MOBITPSHOTO OXOJOHKEHHSI BUCOKOTO THUCKY MiJa mapoM (Irocy B 3a30p 3
METAJICBOI0 KPHXTOI 0€3 po3poOJIeHHS KpakWoK Ja€ MOXKIIMBICTh ITABUIIATH
€()EeKTUBHICTh LILOTO CIIOCOOY 3BapIOBAHHS, 3MEHILIUTH 30HY TEPMIYHOIO BIUIMBY Ta
3aMiHMTH Bignan rnpu temmeparypi ~870°C Ha Biamyck mpu ~ 500°C.

- Po3poOuB 1 BHOpOBaAMB y BHUPOOHMUIITBO TEXHOJIOTIIO 30MpaHHS Ta
3BapIOBaHHs CTPUIM TOJIOBHOTO KOHBEEpa MAIIMHU ISl 3aBaHTaXEHHSA TOOPHUB Y
nopty M. MukosnaiB, sika IpyHTYEThCS Ha pe3yjbTaTaxX TOCHIKEHHS HaIpyXeHO-
ne(hOpMOBAHOTO CTaHy MaKeTy CTpuiM KoHBeepa. Lle mano moxauBicTh 3a0e3neunTn
MIHIMQJIbHUM MPOTHUH CTPLIM KOHBEEPA, HE OUIbIle 6 MM Ha T0BXKHUHI 60 M.

- Po3poOuB pexkomeHpamii I8 TEXHOJIOTIH  BHUTOTOBJICHHS  ILJIABOK
Kopo3iiiHoTpuBkux ctaneit Tumy 18-10 (AISI 304, AISI 321, AISI 316, 08X18H10,
12X12H10T) 1 crnmay 06XH28MJT (ananor crame AISI 904 L) 3 mokpaiieHum
OTIOPOM JI0 MITIHTOBO{, IIIIMHHOT Ta MIKKPHUCTAJIIYHOI KOPO3il B XJIOPUIOBMICHHUX 1
BUCOKOOKHCHIOBAJILHUX CEPEJOBHINAX, 110 MPUCYTHI MIPU POOOTI TEMIOOOMIHHUKIB.

BoHuU IrpyHTYIOTBCSI HA TAKUX HAYKOBHX IMIIX0JIaX 1 JOCATHEHHSX:
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- Po3po6uB HOBiI kputepii igeHTH]iKaIi MeTacTablIbHUX 1 CTaOLIBHUX
MITIHTIB Ha TOBEPXHI KOPO3IMHOTPUBKUX CTaJIeM 1 CIUIaBiB, IS SKUX BIIEpIIe
BUKOPUCTAHO 3aKOHOMIPHOCTI CENIEKTUBHOTO pO3uMHEHHs cruiaBiB. lle mamo
MOXJIMBICTh TPOTHO3YBAaTU INBHUJKICTH IIJAPOCTaHHSA IIITIHTIB Ta 3amooiratu
KPUTUYHMM CTaHaM TMpU eKCIUTyaTalii TEeIIOOOMIHHUKIB Yy PI3HHX Taly3sx
MIPOMUCIIOBOCTI.

- 3anponoHoBaB 1 PO3pOOMB HOBI MIAXOAW IO PO3B’SI3aHHA MPOOJIEMHU
OLIIHIOBAaHHS 1 MPOTHO3YBAHHS  ONOpPY  TEXHOJOrIYHOrOo  OOJIaqHAHHA 3
KOPO31MHOTPUBKUX CTaJICH 1 CIIJIaBIB JIOKAJIbHIM KOPO3ii B yMOBaxX HOTO eKCIUTyaTarlii,
Kl TPYHTYIOTbCSI Ha BCTAHOBJICHMX 3aKOHOMIPHOCTAX 1 MeXaHi3MaX IMiTIHTOBOI,
IIIJTMHHOT Ta MDKKpUCTamiyHOT Koposii. Ile 1gamo MOXIUBICTH MOMNEpeKaTu
JIOKaJIbHY KOPO310 TeXHOJIOTIYHOTO 00JIaIHaHHS I11]] 9ac Moro eKcruryararii.

- Po3po6iuB maTeMaTuuHi MOJEN, 10 BCTAHOBIIOIOTH B3a€EMO3B’SI30K
MDK KPUTUYHUMHU TeMIlepaTypaMu MITIHTYBaHHS CTajleil 1 CIUIaBiB Ta iX XIMIYHUM
CKJIAZIOM, CTPYKTYpOIO Ta IapaMeTpaMu MOJEIbHUX 000poTHUX Boj. Lle mamo
MOJIUBICTh BCTAHOBUTH, LIO iX MITIHTOTPUBKICTh MEPEBAXKHO 3aJICKUTh BiJ
napameTpiB CEpelIOBUINA, a BIUIUB CTPYKTYPHOI TE€TEPOTEHHOCTI 1 BMICTY XpOMY
MEHIIUH.

- Po3po6uB MaTeMaTuuHi MOJIEN1, SIKi BCTAHOBJIIOIOTh B3a€EMO3B’SI30K M1k
IPaHUYHUMH TMOTEHIIaJIaMU CTaJieH 1 CIUIaBiB Ta iX XIMIYHUM CKJIQJIOM 1 CTPYKTYPOIO
B MOJICJIbHIN 000poTHINM Boxi. lle namo MOXIMBICTH BCTAHOBUTH, IO iX OMIp
HIUTMHHINA KOPO3ii MepeBakHO 3aJI€KUTh BiJl BMICTY B HUX XpOMY, 00’ €My BKJIIOUEHb 1
CepeHBbOTO JIlaMeTpy 3€pHA ayCTEHITY.

- 3anpornoHoBaB 1 po3poOUB HOBI MIAXOAW 10 PO3B’A3aHHS MPOOJIeMHU
BH3HAUCHHS IIBHUJKOCTI IIJPOCTaHHS CTAOUIPHUX IITIHTIB Ha ITOBEPXHI CTaJIeH 1
CIUIaBIB, SIKI MITIHTYIOTh B 0OOPOTHUX BOJIaX. BOHU IPYHTYIOTBCS Ha PO3pOOJICHUX
MaTeMaTUYHUX MOJCNSIX, SIKI BCTAHOBJIOIOTH B3a€EMO3B 30K M KOPO31MHUMHU
BTpaTtamu ocHOBHUX KoMioHEHTIB (ACr, ANI, AFe) craneii i crutaBiB y miTiHrax ta ix

XIMIYHUM CKJIQJIOM, CTPYKTYpOK 1 MmapaMmeTpamMu o0opoTHuUx Boa. lle mamo



6

MOXJIMBICTh PO3PAaxXOBYBAaTH MIBUAKICTh MIAPOCTAHHS TMITIHTIB Ta MOMEPEIKYyBaTH
nepdopallio TEXHOJOTTYHOT0 00JIaJHAHHS BHACIIIOK MTIHIOBOI KOPO3ii.

- Po3po6uB HOBHIT MmiaxXia 0 pPO3B’sA3aHHS MPOOJIEMH OILIHKUA IMIBUAKOCTI
M1POCTaHHS MITIHT1B HA MOBEPXHI TEXHOJOTTYHOTO 00JaHAHH B 00OPOTHUX BOAX.
BiH rpyHTYy€TbCSI HAa BCTAHOBJICHHUX 3aJICKHOCTSIX MK KOPO31HHUMHU BTpAaTaMU CTajIeH
1 CIJIaBIB y MITIHrax Ta X MUTOMOIO MAarHETHOK CHPUHHSATIUBICTIO ()o). Lle mamo
MO>KJIMBICTh BCTAHOBUTH, 110 y cTaynei tumy 18-10 BOHM 3HMXKYIOThCA, a y CIUIaBIB
TUiy 23-28 3pocTaroTh 31 301JIBIIEHHAM ITapaMeTpa Xo.

Y cBoix nHaykoBux mpaimsgx O.E. HapiBcbkuit mokaszaB, 10 TpaauiliiiHi
EJIEKTPOXIMIYHI METOIM BU3HAYEHHS OMOPY KOPO3IMHOTPUBHUX CTajeH 1 CIUJIaBIB JI0
MITIHTOBOI Ta IIUIMHHOI KOpO3ii B XJOPUIOBMICHUX CEpPEIOBHUINAX HE Jal0Th
MOKJIMBOCTI OIIHIOBAaTH Ta IMPOTHO3YBAaTH IX KOPO3iHY MOBEAIHKY B OOOpPOTHHUX
BOJAaX MIANPUEMCTB. AJPKE BOHM HHU3bKOMIHEpANi30BaHI Ta MAalTh HU3BKY
€JIEKTPONPOBIAHICTh JUIsl MPOBEACHHS TaKUX JAOCHIIKEHb. Y 3B 43Ky 3 IIUM BIH
3aMpONOHYBAaB HOBI MIAXOAM 1O OIIIHKH OMOPY KOHCTPYKIIIMHUX MarepiajiiB [0
JIOKaJIbHOT KOPO3ii B CepeloBUIIaX MAaKCUMalbHO HAOMMKCHHUX 3a MOKa3HUKaAMHU 10
YMOB eKcIutyaTallii terooominaukiB. Ha ix ocnoBi Hapicbkuit O.E. po3poO6uB HOBI
METOAM JOCHIDKEHHS KOHCTPYKLIMHMX MarepianiB, $KI IPYHTYIOTbCS Ha
BCTAHOBJIEHUX HHUM 3aJI&KHOCTIX MDK KpPUTEPISIMA KPUTUYHUX CTaHIB CTajeu i
CIUTaBIB Ta 1X XIMIYHMMHU CKJIQJIOM, CKJIQJIOBUMHU CTPYKTYpU 1 TapameTpamu
cepenoBulll. Lle 1ano MOXIMBICTE PEKOMEHYBaTH TEXHOJIOTIi TUIABOK CTalel THUITY
18-10 i crutay 06XH28M/T (anamor crams AISI 904 L) 3 mapamerpamu, sKi
3a0e3meuyoTh M MAaKCUMaJdbHUW OMip JOKaNbHIM Koposii. Hwuska myOmikarriii
O.E. HapiBcbkoro mpuCBAY€HA OMNOPY Ta300X0J0/KyBadiB TypOOreHepaTopin
aTOMHUX €JIEKTPOCTaHII KOpO31iMHO-BTOMHOMY pyiHYyBaHHIO. BiH BCTaHOBHUB, 110
Omip TerIonepeaaBaIbHIUX TPYOOK Tra300XO0JIOMKYBadiB A0 KOPO3iHHO-BTOMHOTO
pyiiHyBaHHs 3poctae B 1,5 pa3u 31 30UIbIIEHHSIM CTYNEHS 1X PO3BAJIBI[IOBAHHS B
OTBOpax TPYOHHUX pPEHITOK J0 MaKCHUMaJIbHOTO 3HAYEHHS 3TiTHO 3 Tally3eBUM

ctaHgapToM. Ha ocHOBI oTpumanux pe3ynabTaTiB gociimkeHHs Hapiscekuii O.E.
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JIOTIPALIIOBAB TEXHOJIOTIi PO3BaIBIIOBAHHS TEIIONEpPEaBaIbHUX TPYOOK B OTBOpax
TPYOHHUX PEIIITOK TETIOOOMIHHUKIB TOIIIO.

Hapiscbkuit O.E. BukOpuCTaB pe3ynbTaTd JOCTIIKEHb y PO3POOICHHX
TEXHIYHUX yMOBaX Ha BHUTOTOBJICHHS TEIJIOOOMIHHOTO, €MHICHOTO, KOJOHHOTO Ta
iHIoro  oOyiagHaHHS Uil €HEpreTHYHoi,  XiMi4HOi,  HadTomepepoOHOi,
ra3oTpaHCIOPTHOI rany3el ekoHoMiku Ykpainu. Hampukian, BiH po3poOuB TeXHIUHI
ymoBu TV V29.2-31424275-11-2018  «['azooxomomkyBau  ['0-1800/5453-Y3
typ6oreneparopa TBB-1000-4Y3», ne 3actocyBaB pe3ynbTaTH H0CiiIkeHb Di3UKO-
MexaHigyHoro iHctutyTy iM. [.B. Kapnenka HAH Vxkpainu Tta 3aBogy TOB
«Yxpcneumariy, sskuit 3 2018 mo 2020 poku BuroroBuB aisa BII «3amnopizeka AEC»
16 razooxonomxyBadiB 3 MIABULIEHOK OIIPHICTIO KOPO3iMHIA BTOMI Ta
TEepPMETUYHICTIO 3BAPHO-BAJIBILOBAHUX 3’€JHAHb TEIUIONEpEIaBaIbHUX TPYOOK B
OTBOpax TPYyOHMX pemriTok. J[Jg peanizailii KOHCTPYKTUBHUX 1 TEXHIYHHUX 3MIH B
ra300XxoJIo/KyBadax TEXHIYHUNA qupekTop 3aBoay TOB «Ykpcneumain» po3poOuB Ta
peaizyBaB MPOEKT EIEKTPOIIeUl AJis IJIAaKyBaHHS MOBEPXHI TPYOHUX PEUTITOK MIJIIO,
PO3pOOUB Ta BIPOBAIMB Y BUPOOHUIITBO TEXHOJIOTIT HAIJIABJICHHS Mijll HA MOBEPXHI
TpyOHUX PEUITOK Ta300XO0JIOKyBayiB 13 Hu3bKoieroanoi cram 0912C Ta
aproHOJlyroBOr0  3BapIOBaHHS KIHIIB TEIUIONEpPEAaBalbHUX Tpyo 3 Mial 3
MJJAKOBaHUM IIAPOM , BPaXxOBYIOUM PO3POOJIEHI IHCTUTYTOM 1 3aBOJOM BUMOTH [0
HBOT'O Ta MEPEX1THOI 30HM MK HUM 1 OCHOBHUM METAJIOM Ta 3BAPHUX 3’ €THAHbD.

Hapiscbkuit O.E. mpairtoe sik wien HaykoBo-TexHiuHOi panu MiHicTepcTBa
EHepreTuku YKpainu, MikKBIIOMYOi HayKOBO-TEXHIUYHOI paau 3 mMpobiieM Kopo3ii Ta
MPOTUKOPO31MHOTO 3axucTy MeTaniB npu npe3uaii HAH Vkpainu, opranizamiitHoro
KOMITETY MDKHapoaHOi KoH(epeHiii «lIpobremu koposii Ta NPOTUKOPO31HHOrO
3aXUCTy MaTepiajliBy Ta 3aloyaTKyBaB 1 OpraHi3yBaB MIDKHApOJHY HayKOBO-
npakTUuHy KoHpepeHIio «IliaBuienHs HaaIiHOCTI Ta JOBTOBIYHOCTI 00JIaIHAHHS
HadTOorazoBoi Ta XIMIYHOI MPOMHCIOBOCTI». BoHa mnpucBAiYeHA  HOBHUM
KOHCTPYKTUBHUM 1 TEXHOJIOTIYHMM DIIICHHSM TIABUIIEHHS HAAIHHOCTI 1
e(hEeKTUBHOCTI TEXHOJOTTYHOrO OOJagHaHHS HadTOra3oBoi, XIMIUYHOI, €HEPreTUIHOL

MIPOMUCIIOBOCTI YKpaiHU TOILIO.
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Y 2023 pomi O.E. HapiBchkuii 3acHyBaB 1 OYOJIMB HAyKOBO-JIOCJITHUN
NPOCKTHUM  IIeHTp «JHHOBAIIHI TEXHOJIOT1I B  MaIIMHOOYIyBaHHI»  TMpH
HAI[IOHAJILHOMY YHIBEPCUTETI «3amopi3pka TMOJITEXHIKa». Y paMKax peamizamii
HAayKOBO- TEXHIYHUX 3aBJlaHb LIeHTpY Ha 2023-2025 poku BiH OpraHizyBaB HayKOBO-
gocaiaHi podotu crhiabHO 3 Di3uko-mexaHiyHuM iHCTUTYTOM M. ['.B. Kaprenka
HAH VYxkpainu na 3amomnerHs TOB HBII «VYkpizomt»y, m. CsitnoBoacek, JII1
«IBuenko-IIporpecy, M. 3anopix:xs TOLIO.

bineme 7 pokie O.E. HapiBchkuii mpainoe 3a CyMICHUITBOM Ha IOCafl
npodecopa Ha kadenpi Gpi3UUHOTO MaTEepiaJO3HABCTBA HAIIOHATIBLHOTO YHIBEPCUTETY
«3anopi3bka IMOJIITEXHIKA», 3aCTOCOBYIOUM pe3yJbTaTH CBOIX JOCHIIKEHb Y
miaAroToBil (axiBiiB. BiH YWTaB JEKIli aHMIIHACHKOID MOBOIO JUIsl CTYJEHTIB
Kazaxcpkoro HaimioHaJbHOTO yHiBepcutery iM. Anb-®Dapabi M. Anmartu, Kazaxcran
Ta YHTa€E TPU Kypcu JeKmid 18 cryfaeHTiB  CiaHbChKOIO TPAaHCHOPTHOTO
yHiBepcuteTy, M. Cianb, Kurail. HapiBcekuit O.E. kepye HayKoOBO-AOCHITHUMU
poOoTaM acIipaHTiB 1 JOKTOpaHTa YHIBEPCUTETY, sKi IPYHTYIOTbCS Ha HAyKOBO-
OoCHigHIA TemaTuil kadeapu (i3MYHOrO Marepiajlo3HaBCTBA 1 pe3yJibTaTrax
0COOMCTUX HAYKOBUX OCIIKEHb.

Hapiscbkuit O.E. € aBTopom 2Xx mMoHOrpadiii, 1ro 1oBiJHUKA 31 3BapIOBaHHS,
157 naykoBux myOmikamiii, 91 13 sSKuX y (paxoBUX BUAAHHIX YKpPAiHU 1 3apyOnKKs,
23 y HaykoMeTpW4HIM 0a31 jgaHux SCOPUS, 13 HuUx 2 myOmikamii y BUIAHHSX,
BimHeceHnx 1m0 Q2, 2 mo Q4 i 16 mo Q3. biGmiomeTpuyHi MOKa3HHWKHU 3a Oazamu

maaux: Scopus h=10; WOS h=7; Google Scholar h = 17.



HAHWBAKJIUBIIII PE3YJbBTATU

Po3po0ka HOBOr0 KOHCTPYKTHBHOIO ejieMeHTa ra300xoJo01kyBaviB (I'O)
ATOMHHUX i TEIJIOBUX €JEKTPOCTAHUINA 3 MiIBUIIEHOI0 OMIPHICTIO KOPO3ilHO-
MeXaHiYHOMY PYiHHYBaHHIO

Ha BiTum3nsiaux atromaux enekrpocranilisax (AEC) BukopuctoByiots 'O mis
OXOJIOJDKCHHS MAar”iTonpoBojiiB TypOoreneparopie TBB - 1000 /5453. Bonwm
CKJIAJaroTbcd 13 ABOX TpyOHux pemriTok 31 ctam 0912C 3'emHanux Mix co0oro

TeIUIonepeaBaIbHUMU TPYOKaMu 3 MeNbXiopy, opeOpeHUX aTrOMIHIEBUM CILIAaBOM

AJ1-1-0. Kinmi TpyOoK po3BajibllbOBaHI B OTBOPAaX TPYOHUX PEIIITOK.

I'azooxos0mKyBaY TpyOna pemiTtka
razo0xoJI0;KyBa4ya 3 TPyOHUM

MY4YKOM HA CTeH/i 1Jisl 30MpaHHA

Y MIKTpyOHMX NOpPOXKHMHAX Ta300XO0JIOJKyBaya LMPKYJIOE€ BOJACHb, a B
TpyOHUX, MIATOTOBJIEHA O0OpOTHa Boja. BilOpailis, KOpPO3WBHE CEPEIOBHUIIE 3
KOHJIEHCOBAHOT BOJIM B KOHCTPYyKTHBHHX 3azopax (0,01 MM) MiX 30BHINIHBOIO
MOBEPXHEIO TeIUlonepeaAaBaIbHUX TPYOOK 3 OTBOpaMU TPYOHUX PEIITOK MOXKE
CIPHATH iX HABOJHIOBAHHIO BHACIIJOK KaTOJHUX PEaKIii Ta KOPO31MHO-BTOMHOMY
PYHHYBAHHIO.

Ha mincraBi kopo3iiiHMX BUIpoOyBaHb map MeTamiB: Mmigs - craib 091°2C,
JaTyHb — CTallb, MiJIb — JIATyHb, MEIBXIOp — CTaJh Ta JAHUX MPO AACOPOII0 HUMHU
BogHIO pekoMmeHaoBaHo BII "3amopizeka AEC" 3amoBiatu ['O 3 wmigHUMH

TeIuIonepeaBaJIbHIMH TpyOKamMu. AJKE BCTAHOBIICHO, 1[0 KOHIIEHTpAI[isl BOAHIO Y
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3pa3kax 3 Menbxiopy MHXM 30-1-1, 3 gKOro BUTOTOBISIOTHCS TEII00OMIHHI

TpyOKu, B 17 pa3iB Ouible, HDK y MiJil Tay 4, 25 pa3u, HIXK y JIATyHI.

TemnonepenaBaibHa opedpena Tpyoka I'O po3BanbuboBaHa y TpyOHil
peuiTui
1 - Tpybna pemritka ['O (ctans 0912C); 2 - TermonepeaaBaibHa TpyOka 'O
(Menpxiop); 3 - opeOpeHHs TeruIonepeIaBaIbHOI TPYOKH aaroMiHiEBUM criaBoMm A Jl-
1-0; 4 - 3azop Mix TemonepeaaBaabHO TpyOkoro ['O Ta TOBEpPXHEI OTBOPY
TpyOHOI PENNTKH y HEAOBAIBIILOBAHOMY MICIll; 5 - ToBIIMHA TpyOHOI pemritku 'O,
MM; 6 - TTHOMHA PO3BAJIBIFOBAHHS TEIUIONEPEIaBAIbHOT TPYOKU y TPYOHIN penmnTii

'O, mMm; 7 - HAacKpi3HA KOPO31MHO- MEXaHIYHA TPilIMHA
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HIBUAKICTH IIJTMHHOI KOPO3ii KOHTAKTHHUX AP

st M1IBUILICHHS HaJIIHHOCTI YIIUTbHIOBAHHS KIHI[IB MIJTHUX
TerIonepeaBaibHuX TPyOOK B oTBOpax TpyOHux pemritok ['O 31 cram 0912C
3aIPOIIOHOBAHO X aproHOJYTOBE 3BAapIOBAaHHS 3 IJIAKOBAaHWUM IIIAPOM Ha IMOBEPXHI

TpYOHHUX PEIIITOK 3 HACTYITHUM PO3BAJIbLIOBAHHSIM.

KonuenTpauii BOAHIO B MeTa1ax

Marepian KonrnenTpariis BogH:o, ppm
MI1JIb 0,5
JaTyHb 2,0
MEJIbX10P 8,9
cranb 0912C 17,5

OCHOBHOIO BHUMOIOIO JI0 TUIAKOBAHOTO IApy 3 MIIl € BHCOKa ajiresis o
OCHOBHOTO MeTany. BoHa 3a0e3medyeThCsi PO3BUHYTOIO TIOBEPXHEI0 OCHOBHOTO
MeTally Ta MOBUIBHUM OXOJIOMKEHHSIM HaIUIaBJIEHOI TPYOHOI PEIIITKH pa3oM 3 MIU4i0

Bia1 1250 no 350°C BrpoaoBx 24 ToiuH.



Kinui TenJionepeaaBajibHUX TPYOOK IlepexinHa 30Ha Mi’)K CTAJIBLHOIO
I'O 3BapeHi ejieKTpOXYrOBUM nosepxHer (1) i NJIaKOBaHUM HIAPOM 3
CIoco00M 3 IVIAKOBAHOK0 Mi/I/TI0 Mmizi (2)
TPYOHOIO PEIIiTKOI0

Bumoru 10 miiakoBanoi migai TpyoHoi pemitkn I'O
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MikpoTBepaicTh mnepexiiHOI 30HM MK IUIAKOBAHUM IIapoM 3 Miai i

CTAJILHOIO NOBEPXHe TPYOHOI pemtitku 'O

MikpoTBepaiCTh MEepexiHOT 30HU Mae OyTH HE HUXK4Ye, HIXK Y IJIAKOBAHOTO

mapy 3 Mifi.
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Mikpodpakrorpama pyiiHyBaHHsI 3pa3Ka 1o mapy 3 migi Ha craji 0912C

nicJsi BUIPOOYBaHb PO3TAIOM

3ruH 3pa3ka yepe3 npusmy R=3mm Ha kyT 150°

Po3mapyBaHHs MJIaKOBAHOTO IIAPy 3 MiJl 31 CTAJIBHOI MOBEPXHEIO TPYyOHOT
pewnitku ['O He mpumycTuMmi.

Kopo3iitHo-BTOMHI BUITPOOYBaHHS 3pa3KiB 32 YMOB JKOPCTKOI'O HaBaHTa)KEHHS
MIPU KOHCOJILHOMY 3TMH1 TIPOBOJIMJIM HA MOJICPHI30BaHIN YCTaHOBIN, pO3pO0JICHIN Ta

BUroTOBJEHIN y Di3uko-mexaniunoMy 1iHCTUTYTI iM. ['.B. Kapnenka HAH VYkpainu.



14

47
2TUOUHA POIBATELIOSAHHA | | nnarosamui WaD | e
nna u r
I Y ! :
- i LAY I.
o oy
L7 N 7| o
Q2N \ | &
e N r
_ - - - _% L i
nggﬁ.l—sa Eeu_r.r'mg_g
) MiOHE Moy Cka a5
_ ——
I N J
|
150 40 50 “

3BapHo-BabLIbOBaHeE 3’ €AHAHHA TPYOHOI pewtitku 'O 3 mi1akoBaHUM

IAPOM i TemionepeaaBaJbHOI0 TPYOKOIO

JlocnikyBany BIUIMB PI3HUX PEKHUMIB PO3BAJBIIOBAaHHS KOMOIHOBaHUX
3’€JIlHAaHb TEIIONepeaBaIbHUX TPYOOK PI3HOTO JiaMeTpy 1 TOBIIMHU CTIHKH 3
MJIAKOBAaHOIO MiAJI0 TpyOHOO pemniTkoro ['O Ha iX OmipHICTh KOPO31iiHO-BTOMHOMY
pyliHyBaHHIO: | Tpyma - TpyOka @ 19x1,5MM, po3BaibllbOBaHa Ha BHYTPIIIHI
giamerpu 16,3 1 16,4mmMm, Il rpyma - TpyObka @ 19x1mm, po3BambpllbOBaHa Ha
BHYyTpimHI giametpu @ 17,3 1 17,35mm, III rpyna - @ 16X2mm, po3BaiiblibOBaHA Ha

BHYyTpinmHi miametrpu 12,4 1 12,45mm.

+o,..MlMa +o,,MMa +o,,MMa

4 <
140-
1454 2
4 120
! 2, L
1354
1004 ¢ 1004
1254 80 804
1 <
<\ 60 60

1154 O
105 10° N, ynknis 10°

140+

1204

]'0° N, uMKnie o’ 10° 10" N, MKniB

a) 0) B)
Kopo3iiina BToMa 3BapHO-BaJILIIbOBAHOTO 3’ €AHAHHNA: @ — TPyOka J19x1,5

vMm (1 — der =16,30 Mmm; 2 — dgn =16,40 Mm), 6 — TpyOKa D19x1,0 Mm (1 — dg =
17,30 mm; 2 — de= 17,35 Mm), 6 — TpyOka D16x2,0 Mm (1 — de= 12, 40 Mm; 2 —

den=12,45 MMm), (4acToTa KoJMBaHb 3pa3kiB 50 I'm)
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BcranoBneHo, 1o y BHU3HAYEHOMY [lana3oHl IUKIIYHUX HaBaHTaXEHb
30UTBIICHHS CTYIICHS PO3BajIbIloBaHHSA TPyOoK @ 19x1,5 ta @ 19x1MM nmo3uTuBHO (Y
~ 1,5 pa3m) BIUIMBa€ Ha MABUIICHHS iX OMOPY KOPO31HHO-BTOMHOMY PYWHYBaHHIO.
JIJ1st KOMOIHOBAHOTO 3’€IHAHHS 3 MIJTHOIO TPYyOKOr @ 16X2 MM CYTTEBOTO BILIUBY
CTYIICHSI PO3BAJBIIOBAHHS Ha KOPO31iiHY BTOMY HE BHSIBJIICHO, XO4Ya CIIOCTEpIraiu
HE3HAaYyHEe 3HWKCHHS IMKJIIYHOI JOBrOBIYHOCTI 3pa3KiB 3 OUIBIIMM BHYTPIIIHIM
JI1aMETPOM.

[Micna 1,4x10° uwmkmie BUmpoOyBaHL 3pa3KiB  CIIOCTEPEKEHO 3CYBAHHS
MOTEeHIlaTy Yy B eMHIIMN OIK BHACHiIOK jAedopmailii MOBEPXHi, PYHHYBaHHS
MAaCUBHUX IUIIBOK Ta 3apO/PKCHHS TPINMH. TpIlIMHU PO3MOBCIOKYBATUCA 0
2,6x10° nukiB BUNIpoOyBaHb, Aalli CIIOCTEpIraayd CTPiMKE 3CyBaHHS MOTEHIIANY Y

B1J1’€MHIIIUHN OiK, 110 CBITYUTH PO HACKPI3HY TPIIIUHY 1 pO3repMeTU3aIliio TPyOKH.

E, vB ' ' T E, vB ' ' '
MoeHe pyiiHyBanHs spaska ~—— MoBHe pyiiHYBaHHA 3pa3ka /
-0,4- | -0,4
-0.3- 3apoaxeHHs HackpisHe -0.3 2a HackpisHe
! . - . r ! POAKEHHA NPOXOMKEHHSA r

L TPiLWMHK Ha Miai NPOXOAXKEHHS TPILUNHN b *pitny Ha wigi ot
-0,21 : 0,21 \ i i
-0,14 I -0,11 I

0,0 . . 0,0 , . .
0 1x10° 2x10° 3x10° 0 1x10°  2x10°  3x10°  4x10°
N, umknis N, uuknis
a 4]

Xapakrep 3MiHH €JEeKTPOJHOI0 MNOTEHUiaJy KOMOIHOBAHOTO 3BapHO-
BAJILIIOBAHOTO 3’€AHAHHA TPyOook @ 19x1,5Mm i3 BHyTpimHIM aiameTpom

16,3mm (a) i 16,4mm (0) mix yac KOPO3iHHO-BTOMHUX BUNIPOOYBAHD

JlosioM 3pas3ka, pO3BAIBLILOBAHOIO JO BHYTPIIIHBOTO JllaMeTpa TpyOKu
16,3 MM, TpuBas 10 2,9x10°, a no 16,4 mm — 4x10° uukinis BunpobyBans. Y 3paska 3
BUIIIMM CTYIICHEM PO3BaJblfOBaHHs TpyOku (16,4 MM) TpUBAIICTh MEPIIOL CTAIl 10
3apOJKEHHS TPIUIUH Oyia CyTTeBO Oiblia, a APYroi MEHIIa, HiXK y 3pa3Ka 3 MEHIINM

CTYIICHEM pO3BAJIBIIOBAHHS TEIIOOOMIHHOI TpyOkm (@916,3mMm). lle copwmsie
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I1JIBUIIICHHIO JIOBTOBIYHOCTI KOMOIHOBaHMX 3’€AHaHb y 1,5 pasu. Pesynpratu nmx
nocimixens TOB  “Yikpcnenmanr” BukopuctaB y BupoOHuutBi 'O nmns BII
“3amopizpka  AEC”, po3poOuBIIM HOBY TEXHOJIOTIIO 3BaplOBaHHS  KIHIIIB
TeIJIoNepeaBalibHUX TPYOOK 3 IUIAKOBAaHUM IIApOM 3 MIJl Ha MOBEPXHI TPyOHUX

pemiTok 'O Ta iX po3BasiblLIOBaHHS B OTBOPAX TPYOHUX PEIIITOK.

TexHos10ris1 IJIAKYBAaHHA TPYOHUX PEIIiTOK TeNnJI000MiIHHUKIB i3
HHM3bK0JIETOBAHUX CTAJIell JATYHHIO, 32CTOCOBYHOYH YCTATKYBAHHSA 1JIA
JIOKAJIbHOI TepMi4HOI 00p00KM 3BAPHUX 3’€IHAHb

Po3poGnennii ¢mroc Ha ocHOBI Oypu,
BCTAHOBJICHI TeMIleparypa TIeperpiBy JiaTyHi
(tounicte +0,5 °C), yac BUTPUMKH 3aroTiBKU
TpyOHOI PpELITKHA TEII0OOOMIHHMKA 3a TaKoi
TeMrepaTrypd Ta IIBHJAKICTh 11 OXOJOJKECHHS
Jand  MOXJIMBICTb ~ OTPUMATH  INUIbHUIA,
Oe3nedeKkTHUI Mmap HamIaBIeHOI JaTyHl Ha ii
MOBEPXHI.
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TpyOHuii my4ok Teri00OOMiHHMKA 3 TpyOHMMH perriTkamMu 31 ctaii 0912C,
makoBanuMu JatyHHio. TOB «Ykpcnernmann BUTOTOBUB TeII000MIHHUK aJist [TAT
«YkpTaTtHa(Ta», 3aCTOCOBYIOYM HOBY TEXHOJIOTIIO IUIAKYBAHHS TPYOHHMX pEILITOK

JaTYHHIO.

JIAKYBAHHS TPYBHUX PEINITOK TEIIOOBMIHHUKIB
MIJTIO

CnpoexkToBaHa eJleKTPOmiY JAJsl  IUIAKYBaHHS TPYOHMX pelIiTokK

TENJI000MIHHHUKIB MiIII0



MexaniuHO 00po0.siena MOBEPXHS

3aroTiBKH TPyOHOIL peliTKU

TEeIVIOOOMIHHHKA ILIAKOBAHOI  MIiIIIO

micast  MojepHi3aunii  ejJexkTpomeuwi 3

CHCTEMOK)  OXOJIOJ’KEHHSI  3aroTiBKHU
NMOoJAAaYe TeIJIoro MOBITPHA 3 OTBOPIB B

Noji meyvi yepes3 pekyneparop

3aroriBka TPyOHOIL pelIiTKH

TeIJIOOOMIHHMKA MicCJf NJIAKYBaHHA

MIiTIO

Po3miapyBanHg  HarmiaBIeHHOTO

miapy MiJli Ha 3aroToBIi  TpyOHOI

PEUIITKU TEMI000MIHHUKA
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MamuHa A5 3aBAHTAKEHHSI MiHepaJibHUX A00pMB Yy mopTty M. MmHKoJAIB,

3podsieHa rpynor mignpuemMcrn: IIpAT «A30Bcbkni MAaIIMHOOYAiIBHUH 3aBOX»

Ta TOB «Ykpcnenmamn» st kommnasii «NIKA-TERA»

3aBaHTaXyBa/JlbHa MalIHHA ML Yac
301paHHA B nopTy M. MIIKojaiB

3aBAHTAXKYBATBHHIT MEXaHI3M
~<E Y

MalHn

MeTaloKOHCTPYKIIA CTPLIN
FOZIOBHOTO KOHBEEpa
3aBAHTAXKYBATBHOI MAIIHHK ’

<

KoHTpobHE 30IpaHHA OBOPOTHOIO
MEXaHI3MY 3aBAHTAXYBANBHOI MALIHHH
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3anpononosana cxema 38apHUX Wi6i8, NOPAOOK IX BUKOHAHHA, DeHCUMU
36apIOBAHHSA, HCOPCMKA (PIKcayis MemanroKOHCMPYKYii HA N1a308ux NIUMAx ma
pexcumu i nops0oK NposedeHH s il I0KANIbHOT MepMiuHOi 00POOKU 0N MONCIUBICMb
3abesneuumu  MIHIMAnbHY — Oeghopmayiio cmpiiu  20J106HO20  KOHGeepa

3a68aHMANCYBANLHOT MawtuHu (00 6 Mm Ha 006xcuni 60 m).

AITAPATH MOBITPAHOI'O OXOJIO/J’KEHHA BUCOKOI'O TUCKY

MakeT KaMepH amapary MOBITPSHOTO OXOJIO/DKEHHSI BUCOKOTO THCKY (P pob =
14,0 M Ila) 3 ToBumHow cTiHku 50 mm (ctanp 0912C T'OCT 5520), BukoHaHU
€JICKTPOIYTOBUM 3BapIOBAaHHSAM IIiJl MapoM (PIIrocy B 3a30p 3 METAJIEBOIO KPUXTOIO

0e3 po3p0oOJICHHS KpanoK.

HoBy TexHonorito 3BaproBaHHS KaMep amapariB MOBITPSHOTO OXOJOIKEHHS

BHCOKOT'O TUCKY BIIPOBaXeHO Yy BUpoOHUITBO HAa TOB «Yxkpcnenmarn.
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TexHoJiOriYHMH TPOLEC BHUIOTOBJIEHHSI OCHOBHMX BY3JIB amnapartis
NOBITPAHOI0 OXOJIOMKEHHS BHCOKOro0 THCKY rpymnow mianpuemcrs IIpAT

«A30Bcbkni MamMHOOYyAiBHUI 32aB01» | TOB «Ykpcnenmam».

ViasTpa3BykoBa Je(eKToCKomid
3BapHHX IIBIB KOJIEKTOpPY rasy
amapary NOBITPSAHOTO
OXOJIO/IKEHHS BHCOKOTO THCKY.

Kamepa i KoneKTop rasy micius
PEHTIeH KOHTPOIIO 3BapHHX
3’€/IHaHb

CBep/UIeHHA OTBOPIB y KaMepi
anapary NoBiTPAHOIO
OXOJIO/KEHHS BHCOKOTO mcm"‘_

TeniaonepeaaBaIbHIIX Tp_VGOk’ B
TBOpaX TPyOHIIX PelIiTOK anaparis
l'lOBi.TprOl'O OXOJIO/DKEHHA BIICOKOIo

ticky Ha TOB «Vkpenenmann»

KoHTponbHe 301paHHA By3IiB
anapariB MOBITPAHOTO
OXOJIOJIKEHHS BHCOKOTO THCKY
Ha TOB «Vkpcrenmann».

Po3po6neni O.E. HapiBcbkuM HOBI TEXHOJIOTIi 3BaplOBaHHsI KaMmep amaparTiB
MOBITPSTHOTO OXOJIOJIKEHHS BHCOKOTO TUCKY Ta PO3BaIBITIOBAHHS
TeIIonepeaBaiIbHUX TPyOOK B OTBOpax TPYOHMX PEINTOK Jajdd MOXKJIUBICTh

MIJIBUIUTH X HAAIMHICTh 3a PaXyHOK 30UIBIICHHS OMNOpPY KOPO3IHHOMY
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PO3TPICKYBAaHHIO Ta KOPO31MHO-BTOMHOMY PYWHYBaHHIO B CEPEIOBUIII MPHUPOTHOTO

ra3y 3 JOMIIIKaMu CIPKOBOJIHIO.

JIOKAJIBHA KOPO3IA TEIIVNIOOBMIHHOI'O OBJIA/ITHAHHA

Cxema pyxy 000pOTHOI BOJH i TEXHOJIOTIYHOT0 CEPeAOBHUINA B MOPOKHUHAX

IJIACTHHYACTOI0 TEILIOOOMIHHHMKA

MikpomMexaHi3MH KOPO3ilfHOTO PYHHYBAHHSI IUVIACTHHU IJIACTHHYACTOIO

TeI1000MiHHMKA B 000POTHI Bo/i i ocagom




KoposiiiHi  nmOmIKOM:KeHHA  Ha  TelJioNepelaBajbHIll  IJIACTHHI
IJIACTHHYACTOro TemiaooOMiHHHMKA 3i crauai AISI 321: a- 3arajabHMil BHUIJISQ
PO3TAalIyBAHHA JIOKAJbHUX KOPO3IiHUX MOLIKO/IKeHb; 0- HA BepIIMHAX ropis;
B- OUI KOJEKTOPHOIO BiKHA; I- Y3A0BK TOPUS Na3y MiJ YIIiIbHIOBAJIbHY

MPOKJIATAKY

ITiTiHr B 0KOJIi OKCHIHOT0 BKJIIOYEHHSI HA TIACTHHI TemnooomMinauka (X6000)
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Kopo3siiina Bupa3ka Ha BepuinHi roppy mIacTHHU TEIIO00MIHHMKA, SIKA

yTBOpHJIACH i3 MiTiHTIB i 0caioM 3 000POTHOI BOAH

o. o0 i tan rvo - 2T 3 rvevens

Hiarpama eHepro-aucnepciiHOro AaHaJji3y MNACMBHOI IMOBEPXHIi Ta

KOPO3iiiHOI BUPa3KH HA BePIIUHI ro)pH MJIACTUHH TEIJIO0OOMIHHUKA

XiMIYHUWA aHaM3 MAacHMBHOI TOBEPXHI TEIIONEpPEeaaBajbHOI  IUIACTUHHU

teruiooOMinHuKa 31 ctam AlS| 321 Ta kopo3iliHOT BUpa3Ku Ha BepIIMHI ii rodpu, sxa
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yTBOpWJAcs 13 TITIHTIB i ocagoM 3 00OpOTHOI BOJAM, TPOBEIACHUMN
EHEProANCIepCiitHUM MeToAoM. BcTaHOBIEHO, 1O B KOPO3iMHIA BUpaslil 3ali30

PO3UMHANIOCS I1HTEHCHBHINIE, HIX XpoMm. lle MoXke CBITYUTH NP0 CENEKTHUBHHIMA

XapaKkTep PO3YMHEHHS METANIB Yy Hiil.

biuna mnoBepxHsi KOPO3iliHOI BHUPA3KH HA IUIACTHHI TeNJOOOMiHHHUKA
3pyiliHyBasiacs 3a 3MilIaHUM MeEXaHi3MOM, TOOTO Misk3epeHHUM (a, 0) Ta CKOJIOM

(B), 10 IPUTAMAaHHE BOJAHEBOMY OKPUX1YBAaHHIO.

3sam 3pa3ka 3 IVIACTHHHU TeMI000MIHHMKA il KOPO3iiiHOI BHPA3KOI0: a,

0 — rpeOHi BiApUBY, A3UKH, CXOAMHKH; B, I — aceTKu
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3naMu 3pa3ka MiJ KOpPO31MHOI BHUPA3KOK Ha IUIACTHHI TEMJIO00OMIHHUKA
CBIIYaTh MPO KPUXKE PYHHYBAaHHS MeTaly I HEI, OCKUIbKH HUXKYE OOpO3EHOK
HUKITIYHOI BTOMH (@, 0) 3adikcOBaHO MOBEPXHIO BKPUTY TIpeOCHSIMHU BIIPUBY,
sI3UKaMHU, CXOJWHKaMH Ta daceTkamu (B, T), IO 3a CKJIAIHOI MIKPOCTPYKTYpU €
KBa3IiCKOJIOM, SKHWA TpUTAMaHHUNA BOJHEBOMY OKpuxuyBaHHIO. [ligpocTanHs
KOPO31MHUX BUPA30K MPOTIKAIO BHACIIJIOK aHOJHUX IMPOLECIB Ha 1i MOBEpPXHi, L0
MIITPUMYIOTBCS KAaTOJHUMH IPOIECaMH BIJHOBJEHHS BOJHIO Ha ii IOBEpXHI Ta
KHCHIO Ha TACHBHIN MOBEPXHI IJIACTMHU TEIJIOOOMIHHMKAa B OKOJI BHPAa3KH.
[ToBepxHeBuil map MeTaay B MITIHrax Ta BUPa3Ili, 3a3HaBIIN Kopo3iiHux BTpat ACI,
ANi 1 AFe, peopranizoByeThcs. 30Kpema, TBepaodaszHa mudysis atomiB Fe mo
MOBEPXHI CTAaOUTBHUX MITIHTIB Ta KOPO31HHOI BUPAa3KU MPU3BOIUTH 0 3aPOKCHHS
Mop 1 KOPO31MHUX KaHAJIB I11Jl HUMH, IPUIIBUIIIYIOUH iX migpocTanHs. TBepaodazna
auQysis aTOMIB 3ajli3a 32 TaKUX YMOB 3yMOBJICHA CEJIEKTUBHUM XapaKT€pOM HOTro

PO3YMHEHHS B MITIHTaX Ta KOPO31THUX BUpa3Kax.

o~

™ T
Zv N ,

Kopo3iiini kaHa/11 HA MOBEPXHi KOPO3ilMHOI BUPA3KH TAa i/l HEKO
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XapakTepHi 0c00JJUBOCTi PO3UMHEHHS METAJIB Yy MITIHrax Ta ix
inenTudikanis

Kputepiem mis igentudikamii MeracTaOuUTbHUX 1 CTaOUIPHUX MITIHTIB €
KoedimieHT cenekTuBHOTO po3unHeHHs Cr i3 HuX ( Z,,.).

3okpema, gkmo koedimieHT Zo,. <1, TO cTamp abo cmjgaB MITIHTYE 3
YTBOPEHHSM CTaOUIBPHUX MITIHTIB, a AKIIO 4., = 1, TO MeTacTablIbHUX.

KoedimienT cenektuBHOro po3zumHeHHs Ni 13 mTiHTIB (£);) 3apOTOHOBAHO
BUKOPUCTOBYBAaTU I OLIHKM 1HTEHCUBHOCTI MIAPOCTAaHHS CTAOUIBHUX MITIHTIB.
30kpema, Ko KoePimieHT Zy; < 1, To cTaOuIbHI MITIHTYA IHTEHCUBHO MIJIPOCTAIOTh,
TOMY 10 OCHOBHUI KOMIIOHEHT cTai a0o cruiaBy Fe IHTEHCHBHIIIE PO3UUHSIETHCS 13
HUX, HIK NI.

Koedimientn cenextuBHOro poszumHeHHs Cr 1 Ni 13 MITIHTIB Ha IOBEpPXHI

cTajeH 1 CIIaBiB BU3HAYAJM 33 TaKOIO (POpMyIIoL0:

AMicr v X Migg)

2 croND) =
(crn) AMggy X Micrni)

ne:  Amge, yp - BMicT Cr a0o Ni 'y po3unHax Micisi BUTPUMKH Yy HUX 3pa3KiB, MT;
Amr,) - BMicT Fe y po3unHax micist BATPUMKH Y HUX 3pa3KiB, MT;
Mz) — BMICT Fe y cTaisx 1 craBax, siKi JOCIIKY0TbCs, Mac. %0;
Myer.ni) - BMICT Cr a0o Niy cransx 1 ciiaBax, skl JOCIIKYyTbes, Mac. %.

Bcranosneno, 1mo B 000pOTHUX BOJAX, J€ CTallb 00 CIIaB MITIHTYE, TOBEPXHS
MeTacTablIbHUX TMITIHTIB 30arauyerbcst Fe Ta 30igHIoeThess Cr 1 Ni , mo Moxe
cpuatu TBepaodaszHiit nugysii atomiB Fe B ix 00’em, a Cr 1 Ni — y npoTuiaexHomy
HanpsMKy. BuspieHo, 1m0 B MOJACIBHUX OOOPOTHUX BOJAx ,J€ cTajl abo cruiaBu
MITIHTYIOTh, TTIOBEPXHs cTaOUIBbHUX MITIHTIB 30arauyeTthest Cr ta 30iaHI0€ThCs Fe 1 Ni,
o MoOKe chpusTH TBepaodasnii audysii atomiB Cr B ix 06’em, a Fe 1 Ni — y
MPOTUJICKHOMY HampsiMKy. LI 0cOOJMBOCTI CEIEKTUBHOIO PO3UYMHEHHS METATIB 13
MITIHTIB BU3HAYAIOTh MEXaHI3MH 3a SKUMHU XIMIYHUW CKJIQJl Ta CKJIQJ0BI CTPYKTYpH

CTaJIeH 1 CIJIaBiB BIUIMBAIOTh HA X KOPO3iiiHI BTpaTH B MITIHTaX.
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MOYATKOBA CTAIIA NITIHTYBAHHS CTAJIEN I CILIABIB

MetacTa0ijbHi NiTIHr K

1. 3apomxyIOThCS B OKOJI BKIIOYEHb BHACTIOK JIOKATHHOTO TOIIKOKCHHS
OKCHU/IHOI ILTIBKH.

2. TloBiMBHO MIAPOCTAOTh BHACIIMOK 10HI3AIll METaJiB y HUX 3a PEaKINEr0
Me — Me"™ +ne, Ky TIATPUMYIOTh KaTOAHI peakilii BiIHOBJICHHS KHUCHIO Ha
nacuBHIN moBepxHi cTami ado craBy (O, + 2H,0+4 e — 40H™ y nyxHomy
1 HEUTpAJIbBHOMY XJIOPUIOBMICHOMY cepenoBuili 1a U, + 2ZH™ +2e —» 20H™
y KUCIIOMY.

3. PenacuByIOThCSI BHACTIAOK PYWHYBaHHS «KPHUIIOK» 13 3aJHUIIKIB OKCHIHOI
TUTIBKA HaJ HUMH, BUTBHOTO JOCTYIY KHCHIO JI0 HUX Ta YTBOPEHHS IIUTBHOT
OKCHJIHOI TUTIBKMA 30arayeHoi XpoMOM B MpoIleci 3yCTpiuHOi TBepaoda3HOi

nugy3ii HOro aToMiB Ta KMCHIO Ha 1X MOBEPXHI.

IMoaensHa 060poTHa Boaa \

(H O+ MgCl_+ (HCl a6o NaOH)

Cr(OH), OH oH OH m‘~ CHOH), OH" OH
Fe(OH), Ni(OH), % Fe(OH), ] NI(OH),
H'(H,0) \ . :
(OF d 0. H \H.D) 0. H |‘r1‘f))

OKCvaHa
nNiBKa

v/

Cxema mo4yaTkoBOI cTalili MITIHTYBAHHS CTajJed i cmiiaBiB B 000pPOTHHX
XJIOPUI0BMICHMX BOJAX:

A — aHojHA AiNsSHKA (MITIHT);
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K — xaron;
B — BkItOYCHHS,

T — HamPAMOK PyXy eIeKTPOHIB, KaTiOHIB Ta aHiOHIB

CTABUIBHI IIITIHI'A

Ipumimka. Ilionpuemcmeam, sKi  eKCnayamyoms MmMenio0OMIHHUKU 8
0bopomuux 600ax nepeod iX BUKOPUCMAHHAM PEKOMEHOOBAHO NpOBecmu MmakKi
npoyeoypu:

1. HopooicnHunu 6 sAKux yupkymoe 000pOmMHA 600a 3ANOBHUMU B000I0 3
cucmemu ma sUMpuUMamu npu pobo4omy mucky He menuie 7 0io.

2. Ilicna eumpumku meniooOMiHHUKA 3 0O0POMHOK 80000 BNPOOOBIHC UACY
8KA3aH020 6 N.l Yuxkniuno niOHIMamu Muck 600U 00 BUNPOOYBATbLHO2O 3HAYEHHS
32I0HO 3 OAHUMU NACNOPMA HA 8UPIO ma eumpumyeamu énpooosdxc 1 xeununu. Taxky
npoyeoypy Ho8Mopumu He MeHuLe mpbox pasis.

3. Ilpoyeoypy exazany 6 n.2 nosmopumu 4 pazu 6npoooe; C POK).

3a makux ymoe «Kpuwukuy Ha0 nimiHeamu, sKi YMEOPIIMbCSA HA NOBEPXHI
MmenionepeoasaibHux  NIACMUH  MenjioO0OMIHHUKIE, — DYUHVIOMbCS | GOHU
penacusyromuscsi 3 YMBOPEHHAM 108EHLIbHOI NoeepXHi. Jlani menioooMiHHUKY
EeKCnIyamylomuscs 3 MIHIMAbHOI 3A2P03010 NiMIH20801 KOPO3Ii.

1. 3apo/KyIOTbCSI B OKOJi  BKJIIOYEHb BHACHIOK MOIIKOHKEHHS
OKCHUIHOT TLJTIBKH.

2. [TimpocTaroTh BHACHIIOK 10HI3aIii METaJiB y MITIHTaX 3a PEaKIEl0
Me — Me™ 4+ neé, sky miATPUMYIOTh KaTOAHI PEaKilii BiAHOBJICHHsS KHCHIO Ha
MIACHBHIM MMOBEPXHI CTayiel 1 criaBiB (n.2 Il MeTacTa0lIbHUX MITIHTIB) Ta 10HIB

BOJHIO Ha MOBEPXHi MiTiHTiB 3a peakuicro 2H* +2é—H,, , mo cnpuse

OKpUXYYyBaHHIO METaIy B X OKOJII.
3. [HTEeHCHBHO MIAPOCTAIOTh BHACHIJOK PYWHYBaHHS  PO3BUHYTOI
NOBEPXHI 13 MOpaMu U KOpPO3IMHMMM KaHajaMH , IO YTBOPIOIOTHCA Yepes

TBepAodaszny audysito aromiB Fe 10 ix moBepxHi.
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4. 3HayHa KUIBKICTh TITIHTIB PENACHUBYEThCS BHACHIJIOK PYWHYBaHHS
«KPHILIOK» 13 3aJMIIKIB OKCHIHOI IUIIBKM HAJl HUMH, IO CHpPUSIE THTEHCUBHOMY
HiAPOCTAHHIO PEIITH Ta YMOXKIIUBIIIOE X IEPETBOPEHHS B KOPO3iiiHI BUPA3KH.

OOMeXeHHMIM JOCTYIl KHCHIO J0 IOBEPXHI METAacTaOlIbHUX Ta CTaOUIBHHUX

MITIHTIB Yepe3 OTBOPHU B «KPHIIKAX» 13 3JIUIIKIB OKCUHOI IUTIBKH HAJl HUMU CIIPHSIE

iX migpocTaHHIO. AJie HaBITh 32 TaKUX YMOB JIESKI METacTaOUIbHI MITIHTU MOXYTb

penacuByBaTHCA BHACIIJIOK YTBOPEHHS Ha IX MOBEPXHI OKCHJIHOI TUTIBKU 30arayeHoi

XpPOMOM, III0 3YMOBJIEHO 3YCTpIUYHOIO TBepaoda3zHoo Audy3iero Horo aromiB Ta

aTOMIB KMCHIO B HAHOO0 €Max MeTaly B iX okoui. BiGparlisi TernaooOMiHHUKIB MU X

eKCIUTyaTallii, MOXJIMBUWU TypOyJIEHTHUH pyX BOAM B OOOPOTHUX CHCTEMax

MIJIMPUEMCTB Ta HAsABHICTh TBEPAMX YACTOK 13 OCAJy MOXKE CIPUSITH PYWHYBaHHIO

CKPHUIIIOK» 13 3QJIMINKIB OKCHUAHOI IUIBKM HaJl METAcTaOUIbHUMHU 1 CTaOlIbHUMH

MITIHTAMHK, [0 MPU3BOJAUTH JO 1X penacuBalii. XapakTepHl OCOOJHMBOCTI

CEJIEKTUBHOI'O PO3YMHEHHS METaJIIB Y CTAa0UIbHUX MITIHT1B, K1 3ralyBajucs BUIIIE, Ta

MIJBUILEHHS TYCTUHU aHOJHUX CTPYMIB Y HHUX BHACHIJOK iX MEPEepoO3MOAUTY MIiX

TUMH, 10 3aJUIIUIIOCS TICIs pernacuBallii OUIbIIOCTI METacTablIbHUX 1 CTa0LTbHUX

MITIHTIB, MOXYTh TMPHU3BECTH 10 Tnepdopaiii TEIUIOOOMIHHUX  €JIEMEHTIB

TeriooOMiHHUKIB. [li mpormecu MarTh CTOXaCTUYHUN XapakTep, ajie aBTop,

3aCTOCOBYIOYM PO3pOOJIEHI HUM MIiAXOJU, PO3POOMB METOJIM OILIHIOBAHHS 1

MPOTHO3YBAaHHS MITIHTOTPUBKOCTI KOHCTPYKIIMHMX MaTrepiaigiB Ta IIBHUJKOCTI

MIIPOCTaHHA CTAOUTbHUX TITIHIIB Yy pa3l iX MITIHTYBaHHA B OOOPOTHHUX BOAax

I IMPUEMCTB.

MaremaTH4He MOJICTIOBAHHS CEJIEKTUBHOI0 PO3YMHEHHS METAJIIB y MITIHrax Ha

craJi AISI 304 B 000poTHHUX BOJAAX NIPH eKCILIyaTaIlil TeNJ1000MiHHUKIB

J1J1s BCTAaHOBJICHHS 3aJIeKHOCTEH MK KoposiiiHumu Brpatamu (ACr, ANi, AFe)
ctami AISI 304 i3 miTiHriB Ta i XIMIYHUM CKJIQJOM 1 CKJIQJOBUMH CTPYKTYpH
OymyBanu 6araToMipHI perpeciiiHi MoJel IPYroro MopsKy.

y (ACr,ANi,AFe) = W, + XL, W, X, + T2, Wiy 1) X7
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3aCTOCOBYIOUM B1JIOMI JIITEpaTypHl JaHl NMpo (HaKTOPHUM aHali3 BIUIMBY
okpeMux (akTopiB X={Xi, X2, ..., X1} Ha pe3yJbTaTuBHI mnokazHuku Y,,Y;, Y5,
po3paxoBaHo Baru 6araromipHoi perpecii s v; (ACr), v, (aANi), y5 (AFe).

AHani3z MatreMaTHYHUX Mojener mokasas, mo AFe ctam AISI 304 13 miTiHTiB
3HUKYIOTBCSL 31 30UIBIIEHHSAM Y HiM KUlbkocTi okcumiB (1,98...3,95 Mxm),
CEepeIHBOTO JIaMEeTPy 3€pHa ayCTEHITy Ta 3MEHIICHHSIM CepeIHbOI BIACTaHI MiX
OKcHJaMu 1 00’ emy O-pepury.

Koposiiini BTpatd ANi1 13 MITIHTIB 3HMKYIOTbCS 31 30LIBIIEHHSM Yy CTajl
KinpkocTi okcuaiB (1,98...3,95 mkm), 00’eMy O-(epuUTy Ta 3HIDKCHHSIM CEPEIHBOTO
JliaMeTpy 3epHa ayCTEHITY.

Koposiiini BTpatn ACr 13 HITIHTIB POCTYTh 31 30UIBLIEHHSM KOHIIEHTpALlii
XJOpuaiB B o0opoTHMX Bogax B iHTepBaii 300...600 wmr/m, KiIbKOCTI OKCHJIIB
(1,98...3,95 MKM) Ta cepelHBOrO AlaMETpPy 3€pHa ayCTEHITY. AJie KOHIEHTpallis
xjopuaiB B 32,3 pa3u iHTeHcuBHime BiuiuBae Ha ACr crtaii 13 MITIHTIB, HDK Il

CKJIAJIOBI 11 CTPYKTYPH.

Iitinrorpuskicts craai AISI 304 B 00opoTHMX BOAAX 3aJIesKHO Big i

XiMiYHOT0 CKJIAY i CTPYKTYPHOI reTeporeHHoCTi

[ToOynoBana matremMaTH4yHa MOJEIb, O onucye 3anexHicTh KTII (kputnuna
Temneparypa mitinryBanns) cram AISI 304 Big 11 XiMIYHOTO CKJIaay 1 CTPYKTYpHOI
TrEeTEPOreHHOCTI B 000pOoTHUX Bojiax 3 pH 4—8 1 koHIeHTpaItiero xjopuaiB Big 350 1o

600 mr/n1. BoHa rpyHTy€eThCsl Ha 6araToMipHiil perpecii mepioro nopsaKy.

KTIl = W, + 0,32934 pH — 0,053423 Cl~ + 0,049534 d, + 0,024811 L,
— 3,6591 Mn+ 2,2966 Cr + 0,060093 Ni

AHani3 mMareMaTuyHoOi MOJEJl MOKa3aB, IO JIMIIE KOHIIEHTpPAIs XJIOPHIIB,
cepeaHs BIJACTaHb M OKCHJaMH B CTajl Ta BMICT y Hiii Cr CyTTEBO BIUIMBAIOTh Ha i1

HITIHTOTPUBKICTH B 00OPOTHIM Boai. BonHOYac HeraTUBHUI BIUIMB XJIOPUIB OlbIle
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HIXK YJIBi4l BHIIE, HI’)K MO3UTUBHUN XPOMY Ta CEPEIHBOI BIACTaHI MIK OKCHJIaMHU B
ctami. s Mozienb 1ae MOKIIMBICTh IPOTHO3YBATH MITIHTOTPUBKICTH cTtaii AISI 304 B
OOOpOTHMX BOJaX Ta BHUOUpATH ONTHMAJbHI TIJABKU I BUPOOHHIITBA
TETUIOOOMIHHUKIB 3a TAKMX YMOB X €KCILTyaTaIlii.

MarematuyHa MOJENb, sIKa IPYHTYETHCS Ha MPSMOCIPSMOBAHIN HEWPOHHIN
MepeXi 3 OJIHMM BHIXOJOM TOYHIIIA 3a TONEPEIHI0, ajieé BOHA HE MpUIaTHA IS
aHaJi3y BIUIMBY IapaMeTpiB 00OPOTHUX BOJ, XIMIYHOTO CKJIAIy 1 CTPYKTYpPH CTajl Ha
fl MiTIHTOTPUBKICTb. i PEKOMEHIOBAHO 3aCTOCOBYBATH I IPOTHO3YBAHHS

MITIHTOTPUBHOCTI TETJIOOOMIHHUKIB B 0OOPOTHUX CUCTEMAX MiAIMPUEMCTB.

24 N
y(KTIT) = w21 [%{2,1] n Zbﬂ{z,ﬂ o [MJ;(L{:] n Zm;ﬂ,ﬂk}s]]
i=1 j=1

ne: whd GbyHKIIIS aKTUBAIII 1-T0 HEMpPOHA n-TO IIapy HEHpOMepexi;

. 2
(2.1) (1.1
W =a ¥ =——1
(@) =3, (a) T

Bupobruxam xopositinompuexoi cmani AlSI 304 pexomenoosano mexnonociero
naaeKu 3abesneuyeamu. po3mip OKCUOHUX BKIIOYEHb 8 iHmepeai 6i0 2 00 4 mKm,
oomedncyrouu emicm Opionux (0o 2 mkm) Kinvkicmwo 00 30-40 oounuys na 100 nonsx
30py onmuuno2o mikpockony (%320); emicm Cr 6io 18,0 0o 19,0 mac. %, a cepeoniii

diamemp 3epHa aycmeHimy nicis 6anvyto8ants aucmis 8io 70 0o 90 mxm.

MartemMaTH4YHe MOJEJIOBAHHS CEJEKTHBHOIO PO3YMHECHHSI MeETAJNiB Yy
miTiirax Ha craai AISI 321 B 000poTHHX BOJAX MNpPHM eKCIUIyaTaumil

TeIJIOOOMIHHUKIB

Po3pobOnena  HeilpomeperkeBa  MareMaTH4Ha  MOJENb  BCTAHOBIIIOE
B3a€MO3B’SI30K MK KoposiiiHumu BTpatamu (ACr, ANi, AFe) crami AISI 321 i3
MITIHTIB, KOEPIIEHTAMH L, 1 £y; Ta 11 XIMIYHUM CKJIAJIOM 1 CKJIQAOBUMHU CTPYKTYPH

B 000poTHUX Boaax 3 pH4-8 1 konnentpaiiero xjaopuaiB 300—600 mr/n. 3aranapHa
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dbopmyna ajis BU3HAUEHHS BUXIAHOI O3HAKM HA OCHOBI JIBOLIAPOBOI HEWPOHHOI

MCpC)Ki IIpAMOTO IIOIIUPCHHA CUTHATYy Ma€ TaKui BUTIJIAA:

}T(ﬂCI‘, ﬂNl; ﬂ.FEj — 1’1‘;{2’1:] 4 Z Id‘;{?,l:] 1‘}“[[-'1‘;{1’1-:] 1 Zldi{l,l:]XJS]

i=1 j=0

-1

ne: ¥(a) =

1+~ 22
y* — 3HaueHHs Ha BUxoxi 3 Mepexi (ACr, ANi, AFe);
(n.i) o .. i . . N
W™ — Barosuii koedinient j-ro Bxozy i-ro Helfpona n-1apy Mepesi;

)1}5 — 3HAa4YEHHS J-01 BX1JIHOI 03HAKU S-TO eK3eMIUIIPY (CoCTepeKeHHs BUOIPKH);

Ni — 9rcII0 HEHPOHIB y MPUXOBAHOMY IIIapi.
Amnatiz napHoi Kopensmii BXiTHUX (X; ... X;7) Ta BUXIIHUX O03HAK () ... Vs)
MOKa3aB, 10 MapamMeTpu OOOPOTHHX BOJ X; (KUCIOTHICTh cepepoBuina, pH) ta X,

(CI™ - xoHIIEHTpAIlis XJOPU/IIB Y MOJACIbHUX 00OPOTHUX BOAAX) HAUOUIBII 0COOUCTO

3HAYUMI JUJIS BUXITHUX O3HaK (Y1, V2, ..., Y5). MiX pemiroro BXigHuX (X3, Xa, ..., X17)
Ta BUXITHUX O3HAK (Y1, Y2, ..., Y5) KOPEISAIliA Ty>Ke HU3bKA.
O3Haku:

¥y — Kopo3siiiHi BTpatu ACY 13 MITIHTIB, MT;

V» — Kopo3iiiHi BTpatu AF e 13 MTIHTIB, MT;

V3 — Kopo3iiiHi BTpatu ANI 13 TITIHTIB, MT;

¥, — KoedimieHT ceaekTuBHOTO po3unHeHHs Cr i3 miTiHriB ( £, );

Vs — Koe(ilieHT ceJeKTUBHOTO po3unHeHHs Ni 13 mTIHTIB ( Zy;);

X3, X4, ..., Xg — CKanioBi cTpykTypu ctam AISI 321 (06’em HITpUIIB TUTAHY
00.%; cepeaHsl BIICTaHb MIXX HHUMH, MKM; 00 €M OKCHUIB, 00.%; cepeaHs BiJICTaHb
MK HIMH, MKM; CEpEIHIH JiaMeTp 3epHa ayCTEHITY, MKM; 00’ eM O-(epuTty, 00.%).

X9, X10 ..., X17 — BMICT XIMIYHHUX €JIEMEHTIB Yy cTaji, Mac. %o.

Barosi koedimientu Wrd e OpUJaTHI A aHami3y BIUIMBY XIMIYHOTO

ckiany 1 crpykrypu cram AlSI321 na ACr, ANi, AFe. Ane TOYHICTb ITI€T MOJIENI €
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JTy’K€ BUCOKOIO, TOMY i1 BUKOPUCTOBYIOTH ISl 1IeHTH(IKAIlIT MITIHTIB Ta PO3PaxXyHKY
O3HaK VY1, Y2, ..., ¥5. [X 3aCTOCOBYIOTh B METOJIWKAX JUIsi BU3HAYCHHS IIBUIAKOCTI

MiPOCTAHHS CTA0ITLHUX MITIHTIB.

IirinrorpuBkicts crami AISI 321 B 000poTHMX BOAax 3ajeKHO Big i
XiMiYHOI'0 CKJIAAY i CTPYKTYPHOI reTeporeHHoCTi

3acTocoByIOUM OaraTOMIpHI perpeciiHi 3aJeXHOCTI PI3HUX MOPSAKIB Ta
HEWPOHHI MEPEXkKI MPSAMOT0 MOMIMPEHHS CUTHATY MOOYJI0BaHO MaTeMaTU4HI MOJEI,
K1 onucyoTh B3aeMo3B’s130K MK KTII crami AISI 321 Ta i XiMIYHUM CKJIaJIoM 1
CTPYKTYpPHOIO T€TEPOr€HHICTIO B 0O0POTHUX BOJAX.

y = XL WX, s=1,2,...,N
1e: ¥° — 3Ha4eHHs BUX1JHOI 03HaKu S-To croctepekeHHs Buoopku (KTII);

W; — Bara j-oi o3HaKw;

)1}5 — 3HAQYEHHS j-01 O3HAKU S-TO eK3eMIULsipa BUOIpkH, (X, — pH cepenorHma,

X,- KOHIIGHTpaIllsl y HbOMY XJOPHUJIB MI/J, X, — CEpEeIHS BIJACTaHb MIX
HITpUJAAMH TUTAaHY, MKM, Xg; — CEpEIHs BIJICTaHb MIDK OKCHUJIAMHU, MKM, X; —
CEpeiHii JiaMeTp 3epHa ayCTEHITY, MKM, X, — BMICT Si B cTami, Mac. %, X;, —
sMmict Cr, mac. %);
N — KIJIBKICTh O3HAK;
S — 00’eM (KUTBKICTh €K3EMIUISIPiB BUOOPKH).
y (KTII) = 3,328 x1 — 0,074828 x, + 0,16033 x4 + 0,01786 x6 + 2,1261 x40+
3,7309 x4
Bceranosneno, mo mitiHrotpuBkicTs ctam AISI 321 3poctae 31 301IbIIEHHSIM
pH o0opoTHOi BOmM, cepemHbOi BiAcTaHI MIX okcuaamu, Bmicty Si 1 Cr Ta
3MEHIIEHHSIM CEPEeHbOTO AlaMETpPy 3€pHa ayCTEHITY 1 KUIBKOCTI XJlopuiB. Brus
rnapaMeTpiB 00OpPOTHOI BOJIM Ha MITIHTOTPUBKICTh CTaJll HAMCYTTEBIIUH.
MaremaTuuHy MoJieldb BUKOPHUCTOBYIOTh Ha MAIIMHOOYIIBHUX 3aBOJaxX IpU

BUOOP1 onTUMaIbHUX TaBok ctami AISI 321 pyist BUpoOHUIITBA TETNIOOOMIHHUKIB.
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Po3pob6ieny maTeMaTuuHy MOJIEIb Ha OCHOBI JBOIIAPOBOI HEMPOHHOI MEpexki
OPsIMOTO TOLIUPEHHS] CHUTHATy BHUKOPUCTOBYIOTH [JISl OIIHKM 1 TMPOTHO3YBAaHHS
MITIHTOTPUBKOCTI TeriooOMiHHUKIB 31 ctaii AISI321 B obopoTHux Bogax. ToOUYHICTD
po3paxynky ii KTII cranoButh: cepeane 3HaueHHs noxubku — 0,08°C, a cymapHe
KkBagpatnyHe — 2,16.

[IpsmocnipssMOBaHy HEWPOHHY MEpPEXKYy 3 OJHHMM BHXOJOM ONHUCYIOTh

dhopmyiioro:

y@) = p) [M‘E @) 4 Ziﬂ'lw}@?ﬂ X{*’MJ]; n=12...Ny;
i=1,2..N,N, =N

ne: v @9 — 3HayeHHs BUXiZHOT 03HAKHM i-TO HEHPOHY j-0T0 Iapy HEeHpOMepesKi;
@ _ (yHKILII aKTUBHOTO 1-TO HEUPOHY 1] -OT0 LIapy HEHPOMEPEXKi;
W @D _ parouii koedilieHT i-ro HeifpoHy j -oro Imapy HeifpoMepexi;
);}{‘?’i:' — 3HAQYEHHS Ha | -MY BXO/I i-T0 HEHPOHa 1] -OT0 HIapy HEHpoMepexi;
N, — KUIBKiCTb HEHPOHIB Y 7}-My L1api HEHPOMEPEKi.
Po3pobnena Mozienb Ha OCHOBI JIBOIIAPOBOI HEHUPOHHOI Mepexi MpsSMOro

IMOIIHUPCHHA CUTHAILY.

y(KTI) = WY + B15, weD o (w, @9 4 37 w9 x0

ne: o (a) = — 1 — QyHKIIsA akTUBALi 1-TO HEHPOHA MEPIIOTO APy

1+e—24
Mepexi;
Mﬁ{z’lj — BaroBui KOeQIiIi€HT 1-TO BXOAY €IMHOTO HEUPOHA IPYTOTO IIapy
Mepexi.

Bupoonuxam xoposzivinompusxoi cmani AlS| 321 pexomenoosano mexnonoziero
naaexu 3abesnequmu: emicm Cr io 18,0 0o 19,0 mac.%, Si 6io 0,7 oo 1,0 mac. % 3a
yMmo8u obmedsicennsn emicmy gyeneyro 0o 0,05 mac.%,; po3mip OKCUOHUX BKIIOYEHD 8
inmepesani 6i0 2 00 4 mxm, obmedxncyrouu emicm OpioHux (0o 2 mxm) Kinvkicmro 20-35

oounuyv Ha 100 nonsax 3opy onmuunoco mikpockony (%320), a cepeouiu diamemp

3epHa aycmenimy 00 200 mxm.
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KoedinienTn yyacti BKJIHOYEHb Yy NITIHFTYBaHHI KOPO3iMHOTPUBKUX CTAJIeH

AISI 304, AISI 321 i cniiaBy 06XH28M/IT B Moe/ibHUX 000POTHUX BOAAX

[Toxazano, mo koediieHTH ydacTti HITpUTIB TuTaHy (K,) y miTiHryBaHHi ctaii
AISI 321 3a mnOpsAMONIHIMHOIO 3aJEKHICTIO 3HIKYIOTBCS 31  30UIBIICHHIM
KOHIICHTpAIIi1 XJIOPUAIB Y MOACIBHUX 000pOTHHX Bojiax Bij 350 1o 600 mr/m.

HaiiinTeHcuBHIIIE 3HMKEHHS KoedimieHTa K, crmocTepekeHo y MOAENbHUX
obopotHux Bomax 3 pH 4,5, a nainosunbHime - 3 pH 8. BoaHouyac y moaenbHUX
obopotHux Boaax 3 pH 4,5 Busineno Haivinwxkui KTII cram AISI 321, a 3 pH8 —
HaiiBunyl. Takum uYwHOM, ciaboKucal MojaenbHI o0opoTHi Bomu 3 pH 4;5

HaifHeOe3euHini moAo mTinryBanus cram AlSI 321.

K, 10*
N
N
(8]

AN

225 SN

200 \

175 ‘\\\
150 \.
125 \

e

N
(3]
o

100 I I T T T I T T
300 350 400 450 500 550 600 Cei-Mr/n

~1-pH4 = 2 -pH5 3-pH6 4-pH7 -~ 5-pH8

KoedinienTn yyacri nitpuaiB turany (K1) y mitinryBanni crauai AISI321 y

MO/eJIbHIX 000POTHHUX BOJAAX 3aJI€5KHO BiJl BMICTY XJIOPUAiIB

BcTranoBneHo, 1o B MoJieTbHUX 000pOTHUX Bogax 3 pH4—7 1 KOHIEHTpalli€ro

xjopuaiB Bijg 350 qo 600 mr/n koedimienty yuacti okcuaiB (K) y miTiHryBaHHi ctaii
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AISI 304 3a npsMOIHIAHOI 3aJEXKHICTIO 3pPOCTAlOTh 31 30UIBIIEHHSAM Y HHX
KOHIICHTpAIIi1 XJIOPUIIB.

B mopenbHili o6opotHiit Boai 3 pH 8 BusBieHO, 1m0 KOE)IIieHTH ydYacTi
okcuiB y miTiHryBanHi ctaii AISI 304 3a npsaMomniHIHHOIO 3aJI€KHICTIO 3HUKYIOThCS
31 30UIBLICHHSIM KOHIICHTpAIlll XJIOPUIIB Y MOJEIbHUX O0OPOTHHX BOAaX. 3a TaKuX
YMOB KUIBKICTh MITIHTIB Ha TOBEPXHI CTall 3HUXKYEThCS, aje IIBHIKICTH 1X
HiJPOCTaHHS 3pOCTAE.

BceranoBiieHo, 1m0 KOE(IUIEHTH ydacTi Cyab(ifiB, OKCUCYIb(iAIB 1 HITPHUIIB
TuTany y miTiHryBanHi crutasy 06XH28MJT ne 3anexats Bin pH MoaenbHUX
o6opotHux Boj. KoedilieHTH ydacTi HITPU/IB Y HITIHTYBaHHI CIUIaBY MPSIMOJIIHIMHO
3HIDKYIOTBCSL 31 30UIBILICHHSIM KOHIIEHTpaLli XJOPUAIB Y MOJEIbHUX OOOPOTHHUX
BOoJlaX. AJle IHTEHCHUBHICTh iX 3HIDKEHHA MeHmie, HiK y crtam AlSI321. Tomy

MIBUIKICTH MIIPOCTAaHHS MITIHTIB HA IOBEPXHI CIIJIaBy MeHIe, Hix ctani AISI321.

225
200 ™~

175 \\\\\
150
e %\

100 T T T T T T T T
300 350 400 450 500 550 600

K107

C. ,mr/n

Koedinientu yuacri okcuaiB turany (K) y mitinrysanni crasai AISI304 y

MO/IeJIbHIX 000POTHHUX BOJAX 3aJI€5KHO BiJl BMIiCTYy XJIOpPUAiIB
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+ K1 = K2

KoediuienTn yuacri cyab@ini, okcucyiandinis (K1) Ta mirpuaiB turany (K2) y
niTinrysansi ciiapy 06 XH28M/IT y MoaeibHUX 000POTHUX BOAAX 32JI€KHO Bil

BMICTYy XJIOPUAIB

Po3pobneno nHosuti memoo po3paxyHky wieuoKocmi niOpOCMAaHHsA CMAOLIbHUX
NiMiH2I8 HA NOBEPXHI MENIoNepedasalbHux ejleMeHmie menio0OMiHHUKIG. Bin
IPDYHMYEMbCA HA 6CMAHOBIEHUX 3AKOHOMIPHOCMAX 1 MEeXAHIZMax nimiH2060i KOpOo3il
ma celeKmueHo20 po3dUUuHeHHs Memanie y Hux. Ha ix ocHosi po3pobneno
pexomernoayii 01 naasox cmanei muny 18-10 i cnnasy 06 XH28MJT (ananoe cmanw
AISI 904 L) 3 nokpawenum onopom nimineogiii KOpo3ii 6 000pOMHUX B00aX

nionpuemcms.
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